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Abstract 
This thesis comprised an investigation of literacy development and literacy difficulties 
in the context of bilingualism involving 479 six to thirteen year old children bilingual in 
two languages. The children in this study were required to learn literacy in two writing 
systems, namely Filipino and English. 'Me context of concurrent learning and a 
bilingual background provided a unique context for studying biliteracy development 
and difficulties. Additionally, variations in the orthographic complexity between the 
two scripts (Filipino is transparent, whilst English is complex) allowed an assessment of 
current cross-language perspectives in literacy difficulties. The main aim of the 
research was to investigate cognitive and linguistic factors that are related to literacy 
difficulties in a bilingual population. This was achieved via two additional aims: ie, to 
understand the development of, and the skills involved in, literacy acquisition. This 
required assessment of the impact of processes within and between the languages of 
literacy. 
'Me results indicate that the predominant theories on literacy development generated 
on the basis of monolingual English-speaking cohorts do not explain literacy processes 
among the bilingual-biliterate children in this study. Although predictions based on 
these theories found some support in the English based data, they were inconsistent 
with the data produced by the same children in Filipino. The second main conclusion 
asserts that the central processing hypothesis and the script dependent hypothesis are 
complementary explanations of bilingual reading. Although development seems to 
progress at different rates, underlying skills in literacy show a high degree of cross- 
language interdependence. Finally, in examining literacy difficulties among the children 
in this study, it was found that group comparisons did not provide sufficient basis to 
characterise single word literacy difficulties. However the analysis of single cases 
indicated different manifestations of literacy difficulties cross the two languages. These 
findings 1) indicate that biliteracy presents a fundamentally different context in which 
to investigate and assess literacy difficulties, 2) highlight the importance of assessments 
in all languages of literacy and 3) demonstrate the need to assess more than single word 
processing deficits, particularly when dealing with a highly transparent writing system. 
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CHAPTER 1 
GENERAL AIMS 
Umidt si Araw kerya. - 
----- -- ---- 
GeneralAims 
This thesis comprises an investigation of literacy development and literacy difficulties 
in the context of bilingualism. The original goal of the research was to understand 
the nature of literacy difficulties among Filipino-English speaking children with the 
long-term view of creating appropriate teaching programmes for those experiencing 
literacy difficulties. Due to the specific linguistic context and the lack of 
understanding about the reading process among bilinguals, this broad aim was 
divided into several smaller research objectives. Two of these questions were 
fundamental to the main aim and needed to be investigated prior to understanding 
the main area of study. It was only in the third and final question that the original 
goal of this research was addressed. 
These three specific aims and the context of the research are discussed in the 
succeeding sections of this chapter, as well as in the chapters pertaining to the general 
methods and results. Each of these forthcoming chapters contains a theoretical basis 
for the analyses conducted, descriptions of the methods and measures employed, and 
the results and discussions associated to each specific airn. This method of 
presentation was deemed most appropriate for this research because all of the three 
aims were extensive and distinct within themselves. 
General Aims 
Reading among monolinguals has been extensively studied (Frost, 1994). This was 
partly the result of the general belief that reading processes operate on the basis of 
universal skills and core underlying processes. However, more recentlyý studies on 
reading in different languages and various orthographies have shown that the writing 
system of a language impacts upon how literacy learning develops (e. g. Cossu et al, 
1988; Katz and Frost, 1992; Taylor, 1998). The continued debate about the literacy 
processes underlying different alphabetic languages (Gough, Ehri & Treiman, 1992) 
has emphasised the view that differences in the relationship between phonology and 
orthography can lead to differences in developmental processes in literacy. 
The first aim concerns the development of literacy in Filipino and English. 
Predictions derived from theories of reading, spelling and reading comprehension 
2 
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put forth on the basis of research among monolingual samples were tested. By 
subjecting the predictions to validation on a sample of bilingual children, this 
research aimed to determine the ability of these theories to explain literacy 
development among children bilingual in Filipino and English by treating each 
language as though each were independent of the other. The theories incorporated 
are explained and discussed in Chapter 3. They focus on some of the most cited a nd 
influential views in the area of literacy acquisition and difficulties (eg, Marsh et al, 
198 1; Frith, 1985, Goswami & Bryant, 1990; Hoover and Gough, 1990). This 
chapter also clarifies predictions that can be drawn from the theories and how they 
might apply to the bilingual context. The results also describe unique developmental 
patterns and predictors of literacy skills in the two languages. Potential predictors of 
literacy were chosen from among cognitive and linguistic measures common to 
research in the field and appropriate to assess the predictions of the theories under 
consideration. 
(One 
often expressed viewpoint is that literacy acquisition is made easier with a 
regular or transparent language) This view derives from cross-linguistic studies 
usually comparing English children with those who speak languages other than 
English (Bruck, Genesee & Caravolas, 1997). However, little work has been done to 
assess this proposition in bilingual or multilingual groups Purgunoglu & Hancin, 
1992). In one study, Karanth (1992) reports a discrepancy in the way literacy in two 
languages is learned. Indian students learning to read and write in English and 
Kannada presented specific difficulties learning to read in English. This difficulty has 
been attributed to the complex orthography of English in comparison to the more 
transparent script Kannada. Karanth argues that the complexity of English leads to 
more frequent visual errors in English word reading. These perspectives suggest that 
generalisations put forward about literacy development on the basis of monolingual 
cohorts may not, therefore, be applicable to bilingual groups. The second question 
of this thesis assessed the interaction between the two languages and the 
development of biliteracy through inter-language and cross-language predictors of 
the literacy skiffs in Filipino and English. The objective of this chapter (Chapter 4) 
was to assess the predictions of the script-dependent hypothesis (alternatively called 
the orthographic depth hypothesis) and the central processing hypothesis of literacy 
3 
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acquisition among bilinguals. These theoretical positions are explained in detail in 
Chapter 4. The results describe the interrelationships between measures of literacy, 
language, and cognitive processes across the languages/scripts. Analyses then 
assessed unique and common variability in literacy explained by the measures in the 
two languages. The format of the analyses follows previous investigations of these 
current theoretical positions (eg Geva and Siegel, 2000; Wade-Woolley, 1999). 
As with theories of literacy development, the relevant literature describes literacy 
difficulties from the per pýSdve of th. e monolingual population. The main issues 
covered by this literature focus on the use of intelligence to distinguish dyslexics 
from garden-variety poor readers (Stanovich, 1991; Siegel, 1988) and the importance 
of phonological processes in predicting and remediating difficulties (Stanovich, 1988; 
Snowling, 2000). Few studies have investigated the veracity of the methods of 
identification used on the proposed causes when applied to bilingual populations 
Purgunoglu & Hancin, 1992). Everatt et aIJ2000)-report that the traditional 
Aýie, phongiggical, L measures -of-detecting 
dyslexia among-monolingu ap visual 
naming, shape memory measjjj work Just as well among Y&gq s in Eng]Ls4 and 
Syj4e! ý1. In contrast, Gupta & Garg (1996) found that 
characterised dyslexics in comparison to nondyslexics in a study involving bilingual 
children despite the view derived from the monolingual English literature that 
listening comprehension should be relatively unaffected compared to decoding and 
reading comprehension (Nation, 1999). Therefore, the of the thesis is 
_with 
intended to describe the qqgnitive and 1ý1ýstic prQfAq o 
ttý -fiwltýcs, pýýculgbLthc)semithdifficuldes. -at-the-levelofthiý-sineeworA. 
L er af 
At the outset, traditional methods of distinguishing such difficulties derived from 
monolingual studies are outlined, then, applied to the bilingual population. The 
ability of such methods to identify those presenting difficulties is assessed in the 
results, which compares those with low levels of literacy skills with average level 
peers on measures derived from the literature on dyslexia and literacy difficulties 
(Vandervelden & Seigel, 1997). These group comparisons were conducted with the 
aim of identifying specific areas of poorly developed skill from among the underlying 
processes that have been found to be indicative of dyslexia and literacy difficulties; 
such as difficulties in nonword reading, rapid visual naming, and phonological 
4 
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segmentatio (Snowling, 2000; Wolf and Bowers, 2000, Goswami, 2000). An 
alternative practitioner-derived method of identifying difficulties was also performed. 
This focused on single case profiles of relative strengths and weaknesses across the 
range of measures used. Such profiles led to the detection of categories of difficulty 
that presented distinct patterns of skills deficits from among the children in the 
sample. 
As stated in the beginning of this section, the original goal of this study was directed 
towards the understanding of the nature of literacy difficulties amopg Filipino 
children bilingual in Filipino and English. This thesis has gone deeper than this 
original objective due to the peculiar and specific linguistic and educational context in 
which bilingualism and biliteracy develop in the Philippines. The succeeding section 
of this introduction provides information to better understand this context and to 
clarify why the Philippines was chosen for this study due to its specific regional and 
educational features in which concurrent literacy development and difficulties can be 
studied. A brief description of the provisions for children experiencing difficulties is 
also included in this section. 
2. The Philippine Context 
The Philippines, which has an estimated population of 80 million, is a multilingual 
country that has around 75 major languages and over 500 dialects. The majority of 
these dialects have evolved, due to varying regional influences from a dominant 
language such as Bicol, Cebuano, Hligaynon, Ilocano, Pangasinan, Parnpango, 
Tagalog, and Waraye-Samarnon. Although, Filipino children will leam one of these 
languages/dialects first because it is spoken within the geographic area in which they 
Eve, as they grow older, they learn other languages or dialects that are similar to the 
one they already speak. It is highly unlikely, therefore, for a Filipino to speak only 
one language. Most Filipinos speak more than three languages including their 
mother tongue. Among these will be Filipino and English. 
Filipino (formerly Pilipino) evolved from Tagalog, which in 1935 was legislated as the 
national language. Tagalog is a member of the Malayan (or Westeren) branch of the 
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Malayo-Polynesian linguistic family. Due to trade and colonisation, Tagalog has been 
influenced by numerous other languages. Four decades later in 1973, Pilipino 
replaced Tagalog, which was perceived as a regional language that not all Filipino 
people could understand and learn. Filipino is now the national language that has 
developed on the basis of existing Philippine and other languages (Constitution of 
the Republic of the Philippines, 1987). Therefore, Filipino, as it is used now, can best 
be described as an amalgamation of Tagalog, English, Spanish, Sanskrit, Arabic, 
Chinese, and the widely spoken Philippine languages. It is the first language of about 
55 percent of Filipinos. Since it is one of the languages of instruction and of popular 
media (i. e. films and television) most people eventually learn it. 
In its present form, Filipino is composed of 28 letters, which are named like the 
letters of the English alphabet. It is a transparent orthography that shares all 26 
letters of the English alphabet plus an additional two letters (?! md ný. Originally it 
had 20 letters (a, b, k, d, e, g, h, i, 1, m, n, ng, o, p, r, s, t, u, w, y). One letter from 
Spanish (nj and seven letters from the English alphabet (cj j, q, v, x, z) were 
incorporated because numerous words in Filipino are "adapted" words from these 
two languages. Roman letters, which the Spanish introduced during the colonisation 
period, replaced the original orthography called the Baybayin (or Alibata). The 
orthography is nearly completely transparent, meaning that letters and sounds have 
an almost consistent correspondence. The phonology of Filipino has five vowel 
sounds and 23 consonants, all of which are found in or similar to the phonology of 
English. 
Filipino vowels and consonants are articulated distinctly so that when speaking, all 
the letters in a word can be heard. 'Ihe vowels are akin to the short vowel sounds in 
English. For example, the Filipino word xwk (child) is spoken as [i-nik] using 
approximately the same vowel sound that is used in the English word ap . The 
Filipino language has no vowel digraphs where two adjacent vowels make only one 
sound. Instead each vowel sound is pronounced. For example, in the Filipino word 
tao (person) the two vowels are pronounced separately as (t)a-o where the letter a 
sounds Eke the a in apple and the letter o sounds Eke the o in tce. 
6 
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The Philippines is also one of the largest groups of English-speaking people in the 
world. English is an official language used widely in government, popular media, law, 
commerce, and education where it is used as one of the languages of instruction. 
Many parents see English as a language of social and economic mobility. Like most 
bilingual speakers, Filipinos code-switch extensively. Taglish'is frequently used in 
oral discourse with words and phrases from English and Filipino being interspersed 
in sentences especially during informal situations. Further information can be found 
on the website of the National Conu-nission for Culture and the Arts 
(http: //www. ncca. gov. p . 
The linguistic context in the Philippines, particularly that of Metro Manila and nearby 
provinces, was an ideal environment for investigating the aims of this research 
because Filipino and English are both widely used in daily life. The immersion of 
Filipinos in the two languages begins from the home in early childhood and is 
extended to community fife and school. Children learn both languages from the 
earliest stages of schooling because of the Bilingual Education Policy enacted in the 
Philippines that requires schools to teach literacy in Filipino and English 
simultaneously as early as the first grade. This implicitly imposes upon the Filipino 
student two different orthographies to be learned simultaneously. Orthographies are 
systems that transcribe spoken language in visual symbols. Orthographies represent 
certain phonological units of languages in written form The level at which the 
orthography represents the phonology of a spoken language varies and is referred to 
as orthographic depth. English is considered to be a deep orthography because of 
the complex and inconsistent relationship between symbols and phonology. In 
contrast, Filipino is a transparent orthography with a highly consistent and regular 
relationship between letters and sounds. That the children in this study had to learn 
these two writing systems with extreme differences in orthographic depth provides a 
unique context for studying biliteracy development and difficulties. 
1. Bilingual Education 
Compulsory and free basic education is mandated in the Constitution of the 
Philippines. Public or free education is provided by the government, which is duty- 
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bound to provide all children access to schools or to instruction. Most Filipino 
children attend the public school system that offers ten years of schooling composed 
of six grades in elementary school and four years in secondary school. Private or fee- 
paying schools usually add two levels (kindergarten/preparatory and seventh grade) 
in the elementary school ladder, providing a total of twelve years of basic education. 
The Department of Basic Education sets the minimum learning competencies that 
schools must ensure children attain and supervises both public and private schools. 
However, this government agency does not impose specific methods of instruction 
nor prescribe materials to be used in schools in order for teachers to attain these 
minimum learning competencies. 
A feature of the Philippine educational system is its Bilingual Education Policy. This 
aims for all students in Philippine schools to achieve competence in both Filipino 
and English through the teaching of both languages and their use as media of 
instruction at all levels. Therefore, children are taught to read and write in Filipino 
and English at the same time when they enter the formal school system at Grade I. 
In many regions of the Philippines, especially those near urban centres, children will 
have been immersed in the Filipino/English bilingual context very early in life. 
Of course, there are also many areas in the country that remain geographically 
isolated and do not have ease of access to media. There are also areas where the 
dialect is based on another don-dnant language quite different from Tagalog. The 
children in these parts of the country might therefore have little experience with 
either Filipino or English. Policy recommends that such children's first language be 
used as the initial language of literacy to use it as a bridge to understanding Filipino 
and English. This research, therefore, selected children for testing from urban areas 
in and around the capital, thereby ensuring the child's bilingual background. 
'Me Bilingual Education Policy is implemented by teaching specific subjects in the 
curriculum in a specific language. Filipino is used to teach Filipino literature and 
language, social studies/social sciences, music, arts, physical education, home 
economics, practical arts and character education. English is used to teach science, 
mathematics, technology and English literature and language subjects. 
8 
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2.2. Special Needs Legislation 
The Philippines has no specific legislation on dyslexia. It has broader laws that set 
the framework which guide the formulation of national strategies and programs. The 
two most relevant laws that pertain to disability are the Chad and Youth Welfare 
Code (Presidential Decree No. 603,1974) and the Magna Carta for Disabled Persons 
(Republic Act 7277,1992). The law with the broader scope is the Child and Youth 
Welfare Code, which states that: 
6 ... avy Ald has 
dx 7ight to an edimitm amn=ff" vith his abdities and to the 
daApno, zt ofhis skdlsfor the inpmwnar ofhis capxýyfor rnicefor hinselfx2d to 
hisfe&w7m *' 
Public and private schools are encouraged to organise special classes for disabled 
children who fall under the following categories: mentally retarded, physically 
handicapped, emotionally disturbed and children with severe mental illness. 
More recently, the Magna Carta for Disabled Persons (1992) presented a slightly 
broader view of disabled persons. The special needs named in the Child and Youth 
Welfare Code were revised to include the phrase otkr O)pes ofexceptka dji(&w. 
Furthermore, this new law requires the government to ensure that quality special 
education is available and that it is unlawful for any learning institution to deny a 
disabled person admission to any course it offers by reason of handicap or disability. 
The change in terminology in the two laws shows that there has been a change in the 
understanding of special needs and disabilities. The definitions are broader, thus 
allowing for the inclusion of different learning needs and the development of new, 
more specialised educational provisions. 
2.3. Educational and Family Supportfor Children with Dyslexia 
Though there is a lack of specific legislation and explicit government support for 
children with dyslexia, there are non-govenunental organisations that advocate for 
the identification, teaching, and inclusion of children and persons with dyslexia. 
9 
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Over the last fifteen years, an increasing number of parents and teachers have 
become concerned about children who demonstrate difficulties in learning to read 
and spell (Ocampo, 1997). 
2.3.1. Identification and Assessment 
Psychologists and developmental paediatricians assess for specific difficulties in 
literacy via traditional intelligence test batteries. Most of these assessments use the 
__44c3Lcriteria 
between-IQ-- 
-achievement 
in distinguis g k scLep and, - 
hin dyslexia from 
other learning issues. Reading_Týcý4s; tý_as_sess__cUd_ren for reading difficulty using 
readin es sin-Englishdiagnostic teaching'apd d reening, tests. - 9-t t. yjLe4ksc 
i- 
---- 
Assessment 
in Filipino is rarely done since standardised tests in Filipino are not available. 
Access to assessment is not easy. There are few specialists trained to assess for 
learning difficulties. Most are private practitioners and thus fees tend to be costly. 
Parents of children who cannot afford to shoulder the costs of assessment are 
unlikely to prioritise the assessment over the needs of the rest of the family. There 
are some foundations and institutions that significantly reduce the cost of assessment 
services for fan-Ees undergoing financial strain, but again these will not be accessible 
to many families. Obviously, there is a need for simple, cost-efficient procedures, in 
both English and Filipino, which can be used to identify difficulties and to 
recommend appropriate support (Paterno & Ocampo-Ciistobal, 1993). 
2.3.2. Teaching 
Children with dyslexia who are in regular or mainstream education are, in the main, 
advocated and supported by their parents. It is rare for a school to provide 
additional or specialist teaching support for children experiencing difficulties. In the 
main, children with literacy difficulties are expected to perform in the same manner 
as other children in the class. Without support from the schools, families are 
constrained in the amount of additional teaching services offered by private 
practitioners such as reading specialists or special education tutors that can be 
provided for a dyslexic child. In the elementary grades, the only other alternative for 
the dyslexic child is Wordlab School, which is the only school in the Philippines for 
10 
GeneralAims 
children with dyslexia. Its curriculum is based on the view that dyslexia is a condition 
that results in a different way of learning which causes difficulty in learning to read, 
spell and write. Wordlab School aims to provide quality elementary education for 
children with dyslexia. The school has adapted the Orton-Gillingharn and 
Slingerland methods and developed a multi-sensory method of teaching literacy in 
Filipino and English. The curriculum has very challenging content and is enriched by 
the direct instruction of study strategies and organisational skills. The teachers are 
subject area specialists who address each content area as though it were a reading 
lesson to encourage the application of literacy abilities in the different areas of 
learning (Ocampo, 1995). None of the children assessed in the present study 
attended this specialist school environment. 
3. Structure of the thesis 
Ihe succeeding chapters of this thesis address the issues described previously. 
Chapter 2 enumerates the measures that were used to generate the data on which the 
results and conclusions were derived. The rationale, item development process and 
structure of each instrument in described. Appendices A and B contain examples 
from actual tests administered. Chapter 3 focuses on the question of the 
development of Filipino and English literacy among the bilingual children in the 
present sample. It contains the literature review relevant to this aspect of the 
research as well as the methods and analyses conducted to assess the efficiency of 
literacy development themies based on data obtained from work with monolingual 
English speaking children. This chapter concludes with the analysis of the predictors 
of literacy abilities in Filipino and in English in order to desctibe the predictors of 
literacy development across grade levels. Chapter 4 focuses on the predictors of 
literacy among bilinguals. The theoretical bases for this investigation arise from the 
script-dependent hypothesis and the central processing hypothesis of simultaneous 
literacy development. 'Me predictions emanating from these two viewpoints are 
presented in detail. Also included in this chapter are descriptions of the methods 
used for data collection and analyses. The results are discussed by comparing the 
involvement of the two hypotheses in the development of literacy among Filipino- 
English bilinguals. Chapter 5 concentrates on the characterisation of literacy 
11 
General A ims 
difficulties that some children in the sample exhibit on the basis of single word 
abilities. Again, the theories that have guided the conduct of the analyses and are 
discussed from the perspective of the results obtained. This chapter concludes with 
the description of categories of literacy difficulties that were generated through 
profiling the cognitive and linguistic skills of children experiencing single word 
reading difficulties. The last chapter is the general discussion of the findings of the 
three studies conducted for this thesis. A synthesis of the results is presented, 
derived by proposing three main conclusions that can be generalised from the three 
main aims for this thesis. Finally, recommendations for future research are proposed 
in the areas of bilingualism and biliteracy, cognitive and developmental psychology, 
and reading education. 
12 
CHAPTER 2 
GENERAL METHODS 
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General Methods 
1. Introduction 
Instrument development was an integral aspect of this research because of the lack of 
literacy assessment tests in English or Filipino that have been constructed and 
standardized for children in the Philippines. In practice, schools use tests made for 
North American children to assess literacy ability in English whilst school-based 
tests, developed by teachers themselves, are used for Filipino (Ocampo, 1997). The 
instruments constructed for the present research were patterned after traditional 
measures used to assess literacy, literacy difficulties, and dyslexia. Karymg 
pjgpýctiveýjmplicate different underlying skills and -abilities in explaining the 
pnocess of Enter cy and literacy difficulties. The tests developed emanated from 
studies involving English-speaking monolinguals and hence, each of these major 
areas was included in the test materials developed for this research (Beech & 
Singleton, 1997; Fawcett, Singleton, & Peer, 1998). This was deemed apprqpate 
olingual populations are 
applicable for use among bilingual_p9p4 ýtioýns (eg. Everatt et al, 2000). On this 
basis, measures were constructed in the two languages of the children in this study. 
Ile following describes the basis on which test measures were developed. Detailed 
descriptions and rationale are presented later in this chapter. To describe the types of 
measures that are requisite to literacy assessment, a broad categorization of the tests 
included this present study follows. The different tasks that have been formulated 
for use in this research are explained within each category. 
1.1. Measures of Literacy 
Measures of literacy ability used in this research were limited to single word reading 
and spelling in Filipino and English. The format and administration procedures were 
patterned after the Wide Range Achievement Test -3 Gastak, W&nson, & jastak, 
1993). Word lists were created to include words that are most likely to occur in the 
Filipino childs language experience. 
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1.2. Measures of Phonological ability 
Mg-am=LaLphw-QIQgical skill are conimOn-arngpg 1post týsts of dyAýa (see 
Dyslexia Screening Test: Fawcett & Nicolson, 1996; Dyslexia Early Screening Test: 
Nicolson & Fawcett, 1996; Phonological Assessment Battery: Frederickson, Frith & 
Reason, 1997). These measures tap into the knowledge of the relationship between 
sounds and symbols of a lLn'guage. Although numerous different measures have 
been developed to assess phonological skills, the specific measures included in the 
present study were nonword reading, syllable tapping, and phoneme tapping. 
Nonword reading was used as a measure of decoding ability. It provides a measure 
of the childs ability to deal with new/novel letter strings. Dyslexics are generally 
regarded to be poor performers in this task (Rack et al., 1992; Snowling, 2000). 
The knowledge of phonemes and syllables relates to the knowledge of how words are 
constructed. It has been reported that Syllable awareness dgyýýtqp, ý_eKhýer than 
pAoneme awareness amogg sKildren wk-sp-epk tht-English langu4ge and that 
ýneme-ýased knowle4g, ý deyýlqps faster amoýgjt children-experiencing A. Le gular 
jLnp4g. e (Goswarrý & Bryant, 1990; Swan & Goswarni, 1997; Goswami, 2000). 
However, there are few studies that investigate the veracity of these claims against 
orthographies that differ from the English orthography. It is also been argued that 
children who are not skilled in phoneme ggmentation are more ýkely19-gpqp2ence 
difficulties in literacy tasks such as Tqr4_Eeading sp ng. Goswarrý 000) ýý-- -- - _4ý SjjL 
(2 
presents evidence that the ab4ity to segment has been found to be predictive of word 
reading. They reported findings that phoneme tapping differentiates between 
children who have poor word reading in English better than syflable tapping. 
1.3. Measures of Rapid visual naming 
Rapid visual naming tasks have been implicated as measures of lexical access and 
speed of processing. 'ýhese nicas=th! ý-speed-by-mNch-a-pgýrson is ablq-to call into 
use words that have been 
_pygiously-learnea-Aad-stored inxa=Qrymuiýual 
ploMpts. Because spoken words are the required output in tasks used in this 
research, it may be said that the lexical access tasks here also measure phonological 
ability (rorgesen et al., 1997; Swan & Goswami, 1997). Such tasks may be an 
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indicator of the level of automaticity (Fawcett & Nicholson, 1994) as well. In this 
research, two tasks required the participants to demonstrate their visual naming 
speed in the two languages, namely rapid naming of pictures and rapid naming of 
colours. 
1.4. Measures of Comprehension 
Oakhill & Cain (1997) indicate that reading comprehension has been found to be 
related to listening comprehension, decoding ability and syntactic knowledge, and the 
ability to infer and integrate information. Similarly, competence in a language is 
usually assessed via the ability to comprehend verbal discourse; ie, listening 
comprehension (Badian, 1999). Research also suggests a dissociation between 
difficulties in reading single words and problems in processing connected text 
(Stothard & Hulme, 1995). It has, for example, been argued that glyslexics are-poor 
at decoding single words but can use connections between words to sumort 
4eco4g (see Nation & Snowling, 2000). Co, hree ways 
in this research. These are pýqttLre cpmprýhqnsion, listening ipLehension, and 
sentence comprehension. The latter two have versions in Filipino and English. All 
these measures are used to assess potential general comprehension deficits (poor in 
all three), language comprehension deficits (poor in listening and reading 
comprehension), and poor reading comprehension (see Section 2.7 for further 
discussion). 
1.5. Measures of Memory span 
Phonological tasks have been argued to create demands upon working memory 
(Wagner & Torgesen, 1987; Rack et al., 1993). This perspective has led to the view 
that poor readers/dyslexics have pLqblems in verbal short term memorywhilst 
others argue that there are more global deficits involved (Van Daal Van-der-Leij, 
1999). Studies that parcel out the aspects of working memory present findings that 
the verbal and visuo-spatial components of memory actually rely on similar processes 
(Chuah & Mayberry, 1999). Significant correlations between the two have been 
reported for a cohort of kindergarten children (Meyler & Breznitz, 1998). 
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Furthermore, Gomez & Condon (1999) report that qhadren mithl=ning fu -dif ic 
Ities 
and attention deficits seem more like to have central auditory processing deficits 
that mav be t use of the phqnolo 'cal deficits sý freqqý reported by 
researchers o - -p4 
dyslexia. 
ýýeýoxj tasB that have been u ed in pre ous rese ch include xaii FPI _e sofs vi ar 
forwards and backwards digit span, pseudoword unitation, operational-word span, 
word span, and sentence span, rhythm tapping, visual shape memory, and Corsi 
blocks ýýtinen & Lehto, 1998; Molloy, 1997; Stone & Brady, 1995; Engle et al., 
1991; Wagner & Torgesen, 1987, Singleton et al., 2000). The tasks that are 
traditionally regarded as measures of memory span employed in this research are 
word span Cin Filipino and English), rhythm tapping and visual shape memory. 
Word span was selected to allow Filipino and English versions to be developed. 
Rhýthm tapping provides a measure of non-verbal short-term memory involving a 
motor response. Short-term memory of abstract shapes allows an assessment of 
visual processing and retention, again providing a dissociation from verbal processes. 
1.6. Measure of General ability 
Studies on dyslexia have traditionally included a measure of general ability and/or 
intelligence to distinguish children who have specific literacy problems from those 
with more general difficulties in learning. The measure used was not created 
specifically for this study. Instead, the block design subtest of. the Wechsler 
Intelligence Scales for Children- Revised (Wechsler, 1974) was administered as a 
way of assessing problem solving skills that do not rely on verbal processing, which 
may be biased by literacy related deficits. 
1.7. Measure of Word interference 
A measure of word interference using the colour Stroop, was used to investigate the 
difference in the naming speed of colours when incongruent colour words in Filipino 
or English were presented. This measure has been used in previous studies that 
investigated the bilingual competence at the single word level and has been said to be 
indicative of automatic word processing (see Everatt et al., 1999). 
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2. Instruments 
This section discusses each of the measures used in this research. The rationale, item 
development, item analysis, and test giving aspects are described. The individual tests 
are arranged according to the sequence of the classification of measures that were 
described in the introduction. The marking sheets, and stimulus cards of the 
measures developed can be found in Appendices A and B. 
2.1. Word reading 
2.1.1. Rationale 
Word reading in isolation demonstrates a child! s ability to apply knowledge about 
phonemes and graphernes on meaningful combinations of sounds. It is considered 
as one of the more basic literacy abilities. Word reading bridges oral language and 
Les the 1rea er to unlock the meanings embedded in , ýýttqpjanguagthecausclt-gnabl 
_ýre, sentatiop. of sounds. 
Ypo se ! p, ý a 7T! A a child can proceed to do thý ýahiýcý in 
either one of two things. First, s/he could name the word on sight Marsh et al., 
1981; Frith, 1985). Second, 
- the-child might-break. thizworLcdgwn 
itqjits phonological 
components (Snowling, 2000). In the chapter on literacy and literacy development, 
these predictions are investigated and discussed further. 
Numerous reading assessment tools include a measure of word reading. This will 
usually include letters or words that are presented to the child as a Est of words, 
usually arranged from simple to complex, on a card or sheet of paper. The child is 
asked to read the words aloud one at a time. Test giving is done individually so that 
the examiner can note down the responses of the child. 
oo 4 q_poqr word Most studies about &slexia include a measure of word reading 1: (n, s 
_Rf__y yA _ reading 
is one of the most gppýKent qmý4fýsLta ons d _ýIex4. 
D Igic Oqdren 
have 1jeen. found to process worJs-slower-and-wiffiless-accuracy-mmm son to 
those without dyslexia (Wolf and 01rien, 2001). The differences in the word 
reading scores of good and poor readers allow for the creation of comparison groups 
in order to investigate the underlying skills that are related to or predictive of word 
reading ability or disability. Researchers vary in setting the demarcation score for 
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creating the comparison groups. The usual cut-off point for the selection of poor 
readers is one standard deviation below the mean. This procedure was adopted in 
the present research where word reading scores are used as the selection criteria for 
the creation of comparison groups and analysis of single case profiles. 
2.1.2. Item Development 
This segment describes the processes that were undertaken to produce a corpus of 
words that occur in the Filipino child's reading experience on the basis of textbooks 
of primary school children (Grades 1 to 6). This corpus served as the word bank 
from which single words could be drawn for the word reading and spelling tests, and 
the basis for the nonword reading, phoneme, and syllable tapping tests. The 
following steps were executed in the creation of the word bank: 
1. A word Est for each grade level was generated. Three textbooks for each 
grade level were selected. At least two of the textbooks were on 
reading/language while the other was a content area (i. e. mathematics, 
science, and social studies) textbook. Each word on every tenth page of the 
textbooks was selected and listed. Repeated occurrence of each word was 
taffied to arrive at the frequency of occurrence of the words. 
2. For each grade level, the words were arranged from most frequent to least 
frequent and divided into three categories: high, rniddle and low frequency 
lists, based on rank order. 
3. Ten words from each category of each grade were randornly drawn. The 
thirt7 words were consolidated into one fist. Repetitions of the same word 
were deleted so all the words only occurred once on the list. 
4. 'Me word lists for each grade level were combined, arranged by grade level, 
and pruned for repetitions. From this master Est, every tenth word was 
selected and included in the pilot version of the word reading test. Further 
selection created variations in phoneme complexity and word length. This 
process generated 84 words for the pilot versions of the Filipino and English 
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word reading tests. Fifteen isolated letters of the two alphabets were each 
added to the lists to create easy items for children in the lowest grade levels 
and to provide the children an opportunity to get used to the task. 
5. In total, 99 items were included in the initial word reading tests in Filipino 
and EngUsh. 
2.1.3. Item Analysis 
Item analysis conducted on the results of the pilot study (see Section 3.1.5 for 
procedure) reduced the number of items for the English word reading test to 46 
words. All of these were found to be good items in terms of both discrimination and 
difficulty indices (See. page 51 for the exact indices). Since there were enough good 
items to constitute a word reading test, rejected items were not revised. The retained 
words were screened for variability in phoneme complexity and word length. This 
showed that very few of these words were from first and second grade textbooks. 
Therefore, 19 words from the first and second grade Usts that had registered as too 
easy on the difficulty index, together with 7 letters, were reinstated in the test for the 
sake of the younger target participants. The final number of items for the English 
word reading test was seventy-two. (See Appendix A-12 and A-27 for the measures. ) 
Like the English word reading test, the Filipino word reading test had 99 items in its 
pilot version. Eighty-four of these items were single words while 15 were letters. 
After item analysis (See section 3.1 for procedure), only eight items were found to be 
satisfactory on both the difficulty and discrimination indices. A test with very few 
items (specially a non-standardised one) would create little variation in scores. 
Therefore, words were added to make a longer test. Three factors were considered 
in deciding which words to re-incorporate into the Est. First, a discrimination index 
of at least 0.4 was identified. Then, the word had to represent a specific 
configuration of Filipino letter strings. For example, hyphenated words such as 
pag-ibig Oove) were added. Finally, the number of syllables or length of the word was 
considered. Based on these procedures, 31 other words and seven letters were re- 
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incorporated into the Est resulting in the final test with 46 items for the Filipino word 
reading test. (See Appendix A-4 and A-22 for the measures. ) 
2.1.4. Test Giving 
Ihe word reading tests were administered individually. The words were presented on 
separate stimulus cards, which presented the words in Times New Roman font size 
16. The child held the card and was asked to read the words aloud in the language 
represented. Reading errors were recorded by the test-giver on a marking sheet. 
When possible, the examiner wrote the response that the child made on the marking 
sheet. The percentage of correctly read words for each language was the measure for 
the word reading tests. (See Appendix A-33 for the Examiners'Manual. ) 
2.2. Spelling 
2.2.1. Rationale 
Spelling is generally thought of as the inverse of word reading. ýp of 
transforrning sgw4s into written fomLs- ATýýýýe spelling ability 
shows an understanding of the auditory andAsual nTýb2ls_ýýf ý_kýnguage. Spelling 
has been studied much less than word reading (Treiman, 1997). 
Spelling tests are part of many school and literacy achievement tests. SpelEng ability 
is also included in most measures that aim to screen for or diagnose dyslexia because 
of evidence that suggests that dysLex ýic p ople have rýTHk 
_le-difficulties 
in spelling 
-L 
ýb 
(Wes, 1993). It is hypothesized that spplling difficultks May-bc-a result of the 
inability to master the sound"f-alanguage-and.. their printed-visual-equiv2lent (Frith, 
1980). 
Spelling tests are usuaHy given to groups of children. The examiner dictates a word, 
which a child writes down. In most tests (WRAT-3: Jastak, W&nson, & jastak, 
1993), a sentence f6flows the target word in order to provide a context to the word 
and support clarity. 
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2.2-2. Item Development 
The measure of spelling skill used in this research was developed using the same 
word bank developed for the word reading tests. Drawing from the master Est of 
words, every seventh word was selected for the spelling test avoiding those words 
used in the word reading test. This resulted in 75 words in the paot version of the 
spelling tests in English and Filipino. 
2.2.3. Item Analysis 
'Me 75 items comprising the English pilot version were trimmed down to 49 items 
including seven letters. The 26 letters and words that were rejected by the item 
analysis were not used because there was sufficient number of words to include in 
the final version of the instrument. The retained items were also adequately variable 
in phonemic complexity and word length. 
Forty-four items were retained for the Filipino spelling test from the original 75 
words. Fortunately, the problems encountered in the Filipino word reading test did 
not arise for this measure. By adding seven letters to write upon dictation, the 
spelling test for the main study totalled 51 items. (See Appendix B-3 for the spelling 
tests. ) 
2.2.4. Test Giving 
The spelling tests were administered to groups of 20 or 30 children. The examiner 
dictated each word, followed by a sentence context. 'Me target word was then 
repeated before the go signal to write was given. The children wrote the words on an 
answer sheet provided. Both spelling tests took 20-30 minutes to administer. The 
criterion for this measure was the percentage of correctlY spelled words within each 
language. (See Appendix B-3 for the spelling tests. ) 
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2.3. Nonword reading 
2.3.1. Rationale 
Nonword reading has been considered to assess the ability! o ýppjy-phc ol c gologi al 
ýkills on combinations of letters that adhere to the orthogýýphic rules of a language 
that do not re resent meaning nor po-- unique entry in a word lexicon (Rack, 
Snowling, & Olson, 1992). The nonword reading task measures decoding ability 
divorced from semantic cues and other factors that Promote efficiency in w rd 
rqa4jng-ýSnowling, 2000). 
It is well established that dy icits-in-nonword-rcAdking (Rack, slexi"hildren-havedefi 
Snowling & Olson, 1992; Snowling, 2000). Tkeýpýonol2pcal deficit 11iypýt! bpsis 
posits that! ýLsle4a 4 due_TQ_a_4ffiwIty_in applying- efficient-and -accurate 
_phopQlogical 
skills. Given the reliance on these skills, a measure of nonword reading 
should reliably-differentiate betweelLa child with or without dyslexia. 
On the other hand, nonword reading has also been shown as a way to characterise 
the impact of the orthography on decoding ability. Landerl, Winmer & Frith (1997) 
present evidence showing that in consistent orthographies like German, the 
performance of children with dyslexia on nonword reading tasks does not vary 
greatly from the performance of reading-level matched control children in terms of 
ýt, En lishý both speed and accuracy of reading. 14-conqa lish-sp dren with 
dyslexia are significantly different from their counterparts. IEs sngSLtLthat the 
pressure exerted by English, the more_So!! Ipjex orthography, on the development of 
reading, and hence, the manifestation of dyslexia varies from that found for German. 
Ob rman learners. ndpoupIly, ýsjuch sitqd -ýOUEý of En sh and Ge icLs contta tecLdiffýre-4t rj 
The present study investigates this area by focusing on a group of children learning 
two orthographies at the same time that vary considerably in their level of 
transparency. 
2.3.2. Item Development 
The development of the pilot version of the nonword reading tests followed similar 
procedures that have been reported in the literature that produce pronounceable 
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novel letter strings. All the words used in the two languages were taken from the 
word corpus described in the word reading section. English nonwords were created 
by changing the consonant or consonant blend at the onset, middle, or end of a real 
word. In words that had two syllables, a consonant was changed in either the first or 
the second syllable. In words with three or more syllables, a consonant in the middle 
or last syllable of the word was changed. All the changes conformed to the 
orthographic rules of English. The changes in the consonant of the words did not 
affect the pronunciation of the vowels. Vowels were not modified except in two 
syllable words that began with a single vowel in an open syllable (i. e. a&4. 
In Filipino, a phoneme or a syllable in a word was changed. Nonwords were 
generated on two levels, namely the phoneme and the syllable level. At the phoneme 
level, beginning or final consonants of the first, middle, or third syllable of words 
were altered. Changes at the syllable level included replacing whole syllables 
especially when a word was polysyllabic. The modifications did not affect the way 
the vowels are pronounced or the cadence of the words. 
2.3.3. Item Analysis 
Twenty-four nonwords; were created for each language. After the pilot study, 17 
words were retained for each language. The deleted words were poor at 
distinguishing between good and poor readers. (See Appendix A-10 and A-23 for 
the Filipino nonword reading test and Appendix A-15 and A-28 for the English 
nonword reading test. ) 
2.3.4. Test Giving 
'Ihe nonword reading tests were administered individually. Each test took only 5-10 
minutes to accomplish using procedures very similar to the word reading tests. 
Practice items in both languages were used to explain the task to the child. Again the 
number of nonwords read correctly was used as the measure for each test. (See 
Appendix A-33 for the Examiners'Manual) 
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2.4. Phoneme tapping 
2.4.1. Rationale 
'Me phonological perspective views dyslexia as a result of a deficit in processing the 
sounds of language. For most languages, the phoneme is the basic sound unit. It is 
an abstract unit of the phonetic system of a language that is perceived to be a single 
distinctive sound in a language. For example, in the word ca there are three 
distinctive phonemes, which correspond to the letters c-a-t stand for. There are 
different types of measures that measure phonological skill. Some measures used 
involve the manipulation of the phonemes within or between words. TWQ examples 
ale the phoneme deletion task and the spoonerisms tasks (Wimmer, Mxyringer & 
Landerl, 1998). Other tasks involve the segmentation of a word into its smallest unit 
-PL of 
linguistic- sound-by. tapping -outAiz-kqpjber qf opeme6n-a word. 
'Me 
phoneme tapping task aims to elicit skills in identifying component phonemes within 
a word. For example, in the word rain, there are only three phonemes (r-ai-n) though 
four letters comprise the word. 
2.4.2. Item Development 
Two sets of words were created for each language so that there would be a 
reasonably large pool of items to select items from in order to develop the final 
version of the tests. The words were also drawn from the word corpus used for the 
word reading, speHing, and nonword reading tasks. 
The English version had 15 items in each set. Both sets had words with 2 to 8 
phonemes. Two or four words with the same number of phonemes were included in 
each set. In total, there were 30 items for the pilot version of phoneme tapping in 
English. (See Appendix A-13 for the measure. ) 
The Filipino phoneme tapping tasks likewise had two sets of items but each set only 
had 14 items and making 28 items in total for piloting. The words varied in length 
but again the range was from 2 to 8 phonemes in each word. (See Appendix A-6 for 
the measure. ) 
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2.4.3. Item Analysis 
For the English version, 12 of the items were rejected because they did not 
discriminate between the children who scored well or poorly in the test. It was found 
that overall, the children had no problems segmenting short words with short vowels 
such as in and of Such words were discarded. The longer words, such as vEdAs 
that has 8 phonemes, also failed to discriminate among the children. Eighteen of the 
30 items produced adequate to excellent variability in performance. These were 
retained for the final version of the measure. An additional two items were re- 
incorporated into the test as teaching items. One word was a straightforward two- 
phoneme word (such as in) while the other was also a two-phoneme word that was 
represented by three letters wherein two letters represented a digraph (such as she). 
In Filipino, 20 of the 28 words in the item pool were retained for the final version. 
Most of the children could tap the phonemes within a word. This was expected 
because of the simple and shallow correspondence between the sounds and symbols 
of the Filipino orthography. However, though all the items seemed to be as easy as 
each other, eight were taken out because these did not discriminate between good 
and poor performers. Two of these eight words were used as teaching items. 
2.4.4. Test Giving 
The English and Filipino phoneme tapping tests were administered individually 
taking 8 -10 minutes per child. These tasks involved the test administrator saying a 
word, which the child was asked to repeat then tap out the number of sounds in the 
word. Each child was given a pencil with its blunt end to be used for tapping the 
phonemes. They were shown how to accomplish the task. The first example 
demonstrated the tapping task to the child using the examiner's name. The second 
trial used the childs own name. The examiner indicated the number of taps on the 
examiner's marking sheet. 
The procedure was generally the same in the final version except that two teaching 
items were incorporated so it could be ensured the child understood the instructions 
to be carried out for the task. There were 18 English items and 20 Filipino items. 
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The percentage of correct responses was used as the measure for each language. (See 
Appendix A-33 for the Exatriners'Manual. ) 
2.5. Syllable tapping 
2.5.1. Rationale 
Phoneme and syllable tapping are variations of a theme. Syllable tapping is the task 
of tapping the number of vowel-defined segments in a word. A Syllable is a unit of 
spoken language that is bigger than a phoneme and consists of a combination of 
phonemes. A syllable may be composed of a stand-alone vowel (i. e. a in alx, 4 or a 
combination of vowels and consonants with the vowel preceded or followed by a 
consonant (i. e. cur in corred). 
2.5.2. Itern Development 
The syllable tapping tests are similarly structured to the phoneme tapping tests. The 
pilot version had two sets of words, which had 15 words each. The words were 1-5 
syllables long. The Filipino syllable tapping test, on the other hand, had two sets of 
12 items. The words were from 1-6 syllables long. All the words were taken from 
the word corpus like the phoneme tapping task. 
2.5.3. Item Analysis 
For the English language version, half of the words were taken out of the item pool 
because they were either too difficult or too easy. This left 15 words ranging from 1- 
5 syllables long for the final version. Two of the discarded items were then recycled 
to be teaching items. (See Appendix A-17 for the measure. ) 
From a total of 24 items in Filipino, 18 were retained and included in the final 
version. Again, two discarded items were used as teaching items. (See Appendix 
A-9 for the measure. ) 
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2.5.4. Test Giving 
These tasks were similar to the phoneme tapping task described previously. Instead 
of tapping the number of phonemes, the children were asked to tap out the number 
of syllables in the word the examiner said. The Filipino syllable tapping test had 
eighteen items with words from 1-6 syllables long. 'Me English version had fifteen 
words ranging from 1-5 syllables long. The percentage of correct responses was the 
criterion for each language. (See Appendix A-33 for the ExaminersManual. ) 
2.6. Rapid visual naming 
2.6.1. Rationale 
Rapid visual naming has been found to differentiate between dyslexics and 
nondyslexics (Wolf & Bowers, 2000) although the exact reason for this difference has 
yet to be agreed upon. Its place in theoretical explanations of literacy difficulties was 
first etched because of an incidental finding byDenkla & Rýudel'(1976). In this 
study, groups of dyslexics and nondysleidcs were compared on a colour naming task. 
This study reported that in terms of accuracy in naming the colours, the groups did 
not vary. However, the dysle2dcssoulAbe-diffe-reiiýate4_from the rest of the sample 
according to the time they took to name the colours. The OyATýcs ýerforrned the 
-task-at-a-slower-rate. 
Stanovich (1986) challenged the hypothesis on two counts. He argued that to be an 
acceptable indicator of dyslexia the rapid naming task should differentiate between 
dyslexics and their reading-age matched counterparts because naming speed can be 
influenced by the length of a child's exposure to print. 'Me second argument was 
related to the distinction between the dyslexic and thepondyslexic poor reader. Poor 
readers differ from dyslexics on measures on general intelligence by having lower 
scores. If significant differences in the naming speeds of dyslexics; and poor readers 
are found, and if these differences show that the dyslexic is indeed slower at the task, 
then the naming speed hypothesis will have greater credibility and will offer 
additional explaining power about dyslexia. 
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The visual naming speed hypothesis has since been the subject of confirmation 
studies. Wolf (1997) found highly significant group differences in the naming speed 
of dyslexic children and younger children matched for reading level. This supports 
the conclusion that greater or longer exposure to print was not the explaining factor 
for the differences in the groups' scores on the visual naming task These findings 
are supported by other studies (see Torgesen et al., 1997). Dissociating children with 
dyslexia from children who are not discrepant in reading and general intelligence 
measures proved to be less straightforward. Longitudinal studies suggest that these 
two groups of poor readers do not vary in visual naming speed while they are in the 
earliest levels of primary school. The differences in their naming speeds became 
apparent in later years, particularly when they reached third or fourth grade in 
elementary school. 
This study aims to verify the idea that visual naming. ýpLed is a sqpýýate factor to be 
considered in dyslexia research in the contC. =Lyariations-ia-orthc)gr. aphiq-d-epth. 
The depth of an orthography is determined by the degree of unison (or discord) 
between the sound structure and corresponding visual symbols of a language. For 
example, Filipino has a more transparent orthography than English because only one 
letter represents each of its vowels. The differences in the depth of the 
orthographies; provide a rich and ready-built condition on which to test the various 
hypotheses related to reading, dyslexia, and other literacy difficulties within the same 
child. VAiUst there is extensive research literature on dyslexia in the English 
pýjagýs tý present language, there as yet are but a few studies of dys exia in 1ýn _ 
different orthogrgjýc 4521hs. Indeed, some research findings have reported that in 
pg trýýnareýnt orthogra lays a more significan 
reading ability than phonological processing. These have been reported in German, 
Dutch, Finnish, and Spanish (Wolf & UBrien, 2001). However, there have not 
been reported findings involving bilingual children who accomplished the task in two 
languages. The prediction that evolves from the combination of these ideas is that 
visual narning speed will better distinguish been bilingual dyslexics and nondyslexics 
in a transparent orthography than the phonological tasks. 
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2.6.2. Item Development 
Two types of rapid visual naming tasks were developed, specifically, colour naming, 
and picture naming. A priming card that was made to teach the names of the 
pictures accompanied each card. This preceded the stimulus cards. 
2.6.2.1. Rapid Visual Naming of Colours 
Only four colours; were used in this task, namely red (pula), blue (asul), yellow (dilaw), 
and green (berde). There were six repetitions for each colour. These were presented 
as twenty-four colour blocks arranged in three columns with eight rows on a card. 
Though the same colours were used for the English and Filipino cards, they were 
sequenced in different ways. (See Appendix A-25 and A-30 for the colour blocks 
stimulus card used) 
2.6.2.2. Rapid Visual Naming of Pictures 
Four cards were developed for this task. Each card had six different line drawings of 
common objects/animals that were repeated four times. The pictures were arranged 
in four columns with six rows each. Each card had 24 line drawings. In choosing 
the pictures to be used, the number of syllables in each card was counted. 
Two stimulus cards were presented for each language with the first card being the 
same for both languages to be used as a practice card. TMs card consists of the 
following pictures: cloud (ul4p), umbrella (payono, dragonfly (ttwh), star (biýý), dog 
(aso), and car (kotse). The performance data generated from the practice task was not 
included in the analysis of the data. 
'Me testing card in Filipino consisted of the following pictures: bda (ball); susi (key), 
km (lion), oram (clock), piiou (pineapple), and kxm (bed). This card had a total of 
40 syllables in Filipino. (See Appendix A-24 for the stimulus cards used. ) The 
English testing card had the following pictures on it: horse, sun, rooster, banana, 
flower, and door. There were 52 syllables in English on this card. (See Appendix A- 
29 for the stimulus cards used. ) 
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2.6.3. Item Analysis 
The items were not changed for rapid visual naming task. 
2.6.4. Test Giving 
The children were first taught the names of the objects using a different picture card 
with one instance of each picture. After showing mastery of the names, they were 
asked to name the pictures as quickly as possible. A stopwatch was used to measure 
the speed of naming. (See Appendix A-33 for the Examiners'Manual) 
2.7. Picture stories 
2.7.1. Rationale 
The picture stories task in this study is based on the picture arrangement subtest of 
the Wechsler Intelligence Scales for Children (Wechsler, 1974). It presents a series of 
pictures to the child in a jumbled up order. The task requires the child to sequence 
the pictures so as to make a logical story. Research on_the WISC link this measure to 
Verbal 10 and Verbal Comprehension factors that mav be nlatecLto-the length of 
the left temporal bank of the planum temporale that is associated with linguistic 
p Tiýýsing Pccio & Hynd, 2000). This area of the brain is implicate with 
difficulties in reading, particularly dyjs exia. Kogan (1996), using WISC-III, found 
that children with learning disabilities perform significantly less well on the picture 
arrangement subtest. 
However, the same subtest has been interpreted as an indicator of social intelligence. 
Beebe et A (2000) belie this understanding by comparing the performance of 
ADHD and control children on the Picture Arrangement and Comprehension 
subtests with scores on social functioning as reported by mothers and teachers. It 
was found that though the Comprehension subtest was correlated to the reports of 
mothers and teachers, the Picture Arrangement scores were not, particula4 when 
general intelligence was controlled for. Campbell & McCord (1999) also present 
evidence supporting these findings where they conclude that caution should be used 
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in interpreting scores on the Picture Arrangement and Comprehension subtests as 
indicators of social competence. 
Additional evidence is provided by Stark (1998) who task analysed the cognitive 
components of the Picture Arrangement subtest by asking 45 youths and 45 adults to 
verbally report their strategies whilst performing the task. Their responses were 
categorised in to three cognitive components namely, 1) knowledge components, 2) 
holding goals and sub-goals in memory and 3) the identification of stimuli and cues. 
It was found that the first two components were positively correlated and that those 
who obtained better scores also expressed their use of these cognitive strategies while 
performing the Picture Arrangement task. Furthermore, among the youths, general 
intelligence affected performance on this task. Such studies argue against the views 
that the Picture Arrangement task is an index of social functioning. On the other 
hand, they argue that knowledge and the use of memory influence the outcome in 
this measure. 
2.7.2. Item Development 
'Me picture stories task in this study is based on the picture arrangement subtest of 
the Wechsler Intelligence Scales for Children-Revised (1974). The items used for this 
study were developed with consideration for the Filipino chilSs scope of experience. 
For the pilot version of this task, 28 picture stories were developed. These covered a 
wide range of experience from simple everyday tasks to more science-oriented items 
such as the water cycle. The number of events ranged from two to eight pictures in a 
series. ((See Appendix A-20 and A-32. ) 
2.7.3. Item Analysis 
After pilot testing, thirteen of the original items were discarded, leaving 15 items for 
the final version of the task Those that were discarded were either too easy or too 
difficult. The easy items were the ones that presented the children with only two 
events to be sequenced. 'Me harder items were those that none of the children could 
answer with assurance greater than chance. These involved those with more than 
seven events as well as those that provided too minute details within each picture 
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frame. A teaching item was included in the final version. This item was taken from 
one of the discarded items from the pilot version. This was done to demonstrate the 
task and ensure that the children understood what they were expected to do. 
2.7.4. Test Giving 
The task was administered individually. Depending on how young the respondent 
was, the pilot test administration lasted from 10 to 20 minutes. A set of pictures was 
presented to the child in a specified order that is indicated by a numerical code at the 
back of each picture card. The task required the child to sequence the pictures to 
make a logical story. Another code, this time composed of letters, was also at the 
back of each card to facilitate marking. The examiner copied the letters after the 
child indicated that s/he had arranged the pictures to make a coherent story. Scores 
were coded as either right or wrong. No partial scores are given. (See Appendix A- 
33 for the Examiners'Manual. ) 
2.8. Listening comprehension 
2.8.1. Rationale 
For persons who are able to hear adequately, listening comprehension is a vital 
aspect of language learning and development. The ability to understand verbally 
delivered messages enables a person to participate in the various contexts of human 
interaction. Listening comprehension has also been hypothesised as essential to the 
development of reading comprehension. The simple view of reading (Hoover & 
Gough, 1990) argues that all the reader needs to do is to transfer his or her 
cSjmpLehe4sioa. skiUs! mm the auditory context to the visual context. According to 
their point of view, linguistic comprehension should translate to reading 
comprehension provided the two processes is mediated by an understanding of the 
grapho-phonological relationship of sounds and letters. 
It is-suggested that children with &yslexia are discrepant in their performances in 
liss! ýn ýrenension and j ýa i ým coTp ehension and F LdLmg. ýoMprqh ion measures recisely because 0 f) 
the lack of mediation-by -p onqjo6ý4ýq wlýq graph. q. _L 9-- _ ge 
(Nation, 1999). Children 
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sion 
measures_than reading comprehension measures. Badian (1999) conducted a 
longitudinal study to determine whether defining reading disability by a discrepancy 
between group-administered tests of listening and reading comprehension would be 
stable over time, gender ratio and prevalence. She reports that the discrepancy 
between listening and reading comprehension persists over eight grade levels among 
children who showed this discrepancy from first grade. 
Measures of listening comprehension are not tra&i9nally pAq. of the diagnostic 
batterv for dvslexia. Research on dyslexia has focused more and more-on -its 
phonological - and visual aspects. 
However, a string of studies on second language 
literacy have included listening comprehension (see Geva, 2000). These studies have 
found that oral language competence in the second language does not have to 
precede reading instruction in the second language. G, 4pta_k_Qarg_(L9ý9 ) fi( -reported 
n task was 
Sig s. They 
- 
explain this more as a 
function of attitude by-xguing-that-dyslexicswhose-readin oorly 
qsteniýg to text material. developýd -. st 
in reading , oftenJose: in1Lere----- Aq41 
A listening comprehension measure was used in this research to be able to describe 
literacy development among children in both Filipino and English. Including this 
measure would enable the hypothesis testing of the perspectives offered by Hoover 
& Gough (1990). Furthermore, the use of this measure also enables us to investigate 
the validity of the theory on the discrepancy between listening and reading 
comprehension among children with dyslexia. 
2.8.2. Item Development 
'Me listening comprehension measure had two components. The first involved the 
use of pictures while the second involved orally presented passages. All the 
questions about the pictures or the passages were yes/no questions. 
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The items used for the listening comprehension text were original and were 
developed for this research. There were 15 picture-based questions created for the 
younger children, and 49 questions based on passages. Two passages for each grade 
level were created. The pictures and passages were the same in both languages 
though the questions varied in some instances. For the pilot version, Filipino and 
English versions of the test were identical because the pictures, passages, and 
questions were translations of each other, resulting in 64 comprehension questions 
for each language. 
Three reading teachers were asked to evaluate the appropriateness of the items for 
the grade levels. One story was found too easy for sixth grade. To remedy this, the' 
sentences were made longer and more complex. 
2.8.3. Item Analysis 
During pilot testing, it was observed that the children very quickly realised that the 
items were translations of each other even when the tests were not administered 
consecutively. 'Mus their attentiveness for the test in the next language seemed to 
diminish. After item analysis, the number of items for each version was reduced to 
30 or 3 1. This included six picture-based items and 24 or 25 passage based items. 
Only one passage for each grade level was assigned to a specific language so that 
none of the pictures and passages was presented in both languages, with the 
exception of the practice items. 
2.8.4. Test Giving 
The listening comprehension tests were administered to groups of children as part of 
a package of other group tests (spelling in both languages and visual shape memory). 
The administration of the English and Filipino versions was alternated per group to 
control for guessing and prediction of the translated stories. The test took about 25 
minutes to administer because the stories were read twice. Answering the questions 
was fairly straightforward because all the children had to do was to encircle a yes or a 
no after each question. 
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For the main study, the Filipino version comprised 30 items and the English version 
had 31 items. All items required the child to listen to a question and indicate a yes or 
no answer on a standard answer sheet. 'Me first six questions of each test included 
picture prompts to help the child with the question. The child was asked to look at 
the picture and indicate whether the testers' statement about the picture was correct 
or incorrect. The remaining questions did not provide pictures but involved the 
tester verbally presenting a short passage followed by a statement about that passage. 
Again the child was to indicate whether the statement was correct or incorrect. 
Practice trials were provided. Scores were based on the percentage of correct 
responses for each language. (See Appendix B-3, B-4 and B-6 for the tests/picture 
stimulus cards. ) 
2.9. Sentence comprehension 
2.9.1. Rationale 
The ultimate goal of decoding is comprehension or the creation of meaning from 
written language symbols. The perception of the visual signals of a language activates 
different systems that all contribute to the reader's construction of meaning. Reading 
comprehension is the goal of word reading and can only occur with linguistic 
competence (Hoover & Gough, 1990). OakhiH & Cain (1997) indicate that reading 
comprehension has been found to be related to listening comprehension, decoding 
ability, syntactic knowledge, and the ability to infer and integrate information. 
Goodman (1994) argues that it is the activation of prior knowledge or schema that 
enables the ability to connect and limit the information arising from the squiggles on 
the page. It can be inferred that if any one of these systems fails it is possible that 
accurate and efficient comprehension may not take place. However, aspects external 
to the reader can cause comprehension to fail. For instance, long texts require 
greater attention and memory than short passages or sentences. 
Nation & Snowling (2000) assessed syntactic awareness skills among two groups of 
children who were matched for age, decoding skill, and nonverbal ability. 'Me two 
groups were comprised of good and poor performers on reading comprehension. It 
was found that the performance of both groups was influenced by the syntactic 
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complexity and semantic ambiguity of the sentences. However, poor comprehenders 
performed less well than normal readers on a word order task. The findings suggest 
that poor comprehenders have language processing difficulties including grammatical 
and semantic weaknesses. This study did not match the participants in terms of 
listening comprehension performance and thus did not take into account this aspect 
of comprehension and its possible relationship with the performance of the poor 
comprehenders on the word order task. 
Comprehension measures vary in format and design. The Gates MacGinitie 
Achievement Tests in Reading (1989) is a multiple-choice test that presents the cud 
with a passage to be read silently and a series of questions about the paragraph. The 
child is expected to choose the correct answer to the questions from among the 
options. The passages remain visible to the child while he or she is answering the 
questions. Other measures present the child with sentences with several clauses. 
The child is asked to identify which among the clauses in the sentence is misplaced 
such as the Test of English as a Foreign Language (Enright et al., 2000). Speech 
pathologists and reading specialists use a sentence comprehension task in which a 
child is asked to produce a semantically and syntactically intact sentence from visual 
presented words or word dusters (CELF-R. Semel et al, 1987). It can, therefore, be 
argued that if a child can construct a sentence correctly, he or she is able to apply the 
various systems that contribute to comprehension. 'Me present research employs 
this type of comprehension measure. Using the word/phrase ordering task, items 
could be varied in difficulty and length more easily. Young children at first or second 
grade will be able to accomplish the task better than using passages and multiple- 
choice questions. 
2.9.2. Item Development 
'Me sentences were taken from textbooks that children use in school. Ten sentences 
per grade level were randomly picked. The sentences were screened/modified so 
that only one sentence could be made from the words. For younger children, 
another way to make sure that only one correct answer could be built was to create 
word chunks that implied a certain syntactic sequence. Sentences for the lower levels 
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were segmented in two portions, namely the subject and the predicate while the 
sentences for the higher grade levels were composed of words written on individual 
cards. A total of 21 sentences in Filipino and a different set of 21 sentences in 
English were employed in the pilot versions. 
2.9.3. Item Analysis 
For the English version, of the 21 sentences that were created for the pilot test, only 
10 sentences were retained for use in the main study. Most of the items removed 
were the extremely easy or the very long ones. For the final version, two of the easy 
sentences were used as teaching items. (See Appendix A-16 and A-31 for the tests. ) 
Nine of the 21 items in the Filipino pilot version were incorporated in the final 
version. Twelve sentences were taken out of the test because the sentences were very 
long. It is interesting to note that none of the sentences with only two phrase chunks 
had to be removed - the variability in scores remained good despite the short length 
of the sentences. Because of none of the short and easy sentences were removed, 
two new items were created for teaching purposes. (See Appendix A-8 and A-26 for 
the tests. ) 
2.9.4. Test Giving 
The child was presented with word/phrase cards and was told that these words make 
one and only one good sentence if the cards were rearranged. The words/phrases 
are presented in a specific order. 'Men the child was asked to rearrange the words to 
construct a sentence. When the child had finished, the examiner noted the sequence 
of the cards on the marking sheet and proceeds to the next sentence. The test was 
administered individually and took about 10-15 minutes to accomplish. The measure 
of this test is the percentage of correct sentences the child is able to construct for 
each language. There are no partial scores for this measure, only right or wrong 
answers. (See Appendix A-33 for the Exarniners'Manual) 
38 
General Methods 
2.10. Word span 
Rationale 
Research on working memory has established that the temporal part of the brain is 
responsible for this function. Positron emission tomography procedures applied to 
research on dyslexia provide evidence that these very same areas of the brain are less 
activated when dyslexics are asked to perform auditory repetition tasks (McCrory et 
al., 2000). 
Several studies that have included verbal short-term memory tasks such as word span 
find that verbal working memory is a good predictor of reading ability. McDougall 
(1994) reports a sample of eight to ten year old children whose reading ability was 
sufficiently predicted by verbal short-term memory once IQ scores were controlled 
for. Findings of this research explicitly state that these children's reading skill is not 
predicted by visual memory. Wagner (1997) discriminated between developmentally 
delayed and normally developing groups using short-term verbal memory tasks. 
Another interesting study involving poor and good comprehenders who were 
matched on decoding age investigated the relationship of working memory and 
comprehension. It concludes that poor reading comprehension is a result of 
language impairment and difficulties in the verbal domain. It also reports that poor 
comprehenders have normal spatial span but impaired verbal span abilities (Nation et 
al, 1999). In another study, Singleton et al (2000) report that the computer-based 
cognitive assessment system (CoPs) tests administered to children at 5 years old and 
their reading ability scores at 8 years old were correlated with auditoqa-verbal 
memory and phonological awareness. 
Working memory measures have been included in different dyslexia measures (see 
Slingerland Screening Test for Specific Language Difficulty CEldren: Shgerland 
Ansara, 1984; International Dyslexia Test: Smythe & Everatt, in preparation; 
Cognitive Profiling System: Singleton et al, 1996) because they correlate highly with 
tests of processing speed. 
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2.10.2. Item Development 
The word span tasks used sequences of colour words. Series of items increased from 
two to eight words, with two item sequences being used as examples and to provide 
practice. Every two sequences, the number of words in the span increased by one 
producing a total of 14 lists was used in the tests. In the Filipino language version, 
eight two-syllable and two four-syllable colour words were used in the lists. In 
English, eight single-syllable and two two-syllable colour words were used. 'Mere 
were also two instances of teaching items for each language so that the task could be 
demonstrated properly to the children. (See Appendix A-7 and A-14 for the tests. ) 
There is a difference in the length of the syllables of the words in the two languages. 
English colour words had eight single syllable words and two two-syllable words. In 
Filipino, there were eight two-syllable words and two four-syllable words. This 
makes the performance of the Filipino word span task considerably longer than in 
English. 
2.10.3. Item Analysis 
The items for the word span measure remained the same for the pilot and final 
versions of the tests. 
2.10.4. Test Giving 
The working memory measures were administered individually to all the children in 
the pilot sample. The examiner had standard instructions to convey and simply 
wrote down the responses of the child. The procedures mirrored those used in 
measures of digit span. The child was verbally presented with a series of words and 
asked to repeat them in order. Scores corresponded to the number of sequences 
correctly repeated by the child in the right order. (See Appendix A-33 for the 
Examiners'Manual. ) 
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2.11. Rhythm tapping 
2.11.1. Rationale 
Auditory processing has been found to be one of the significant predictors of basic 
reading ability. Gettelfinger (2001) argues that though phonological awareness is the 
dominant predictor of reading ability, the importance of other cognitive skills are well 
supported by the research findings. In a study which aimed to identify the best 
predictors of reading. success from a set of cognitive predictors, rapid visual naming, 
auditory memory /processing and visual memory /processing were found to be 
significant predictors of reading. Kurdek & Sinclair (2001) found that readiness in 
the specific areas of auditory memory and verbal achievement predicted reading 
achievement. These studies show the importance of including other aspects of 
cognitive processing in the study of reading development, particularly auditory 
memory and processing. Miller (2001) performed stepwise multiple regressions for 
word identification, passage comprehension, and oral reading fluency and found that 
crystallised intelligence, processing speed, auditory processing, and short term 
memory would be significant predictors among students in middle school with 
learning difficulties. The relationship of auditory memory span in reading 
achievement is supported also by De-Bocr (1997) in a study that correlated auditory 
memory span, auditory processing rate, phonemic awareness and reading 
achievement. It is reported that only auditory processing memory span significantly 
correlated with reading achievement even after IQ was controlled for. 
The measurement of the auditory memory span can create a distinction between the 
perception of simple sounds and phonological stimuli. TEs is of particular relevance 
in the assessment of dyslexia where difficulties in phonological processing and 
auditory processing should be differentiated. Rhythm tapping is a way of assessing 
auditory memory span (Smythe & Everatt, 2000). Rhythm tapping does not involve 
phonological units of sound, it is on the other hand, a test that aims to measure the 
ability to retain a sound sequence and reproduce it. 
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2.11.2. Item Development and Analysis 
The rhythm tapping task in this study was borrowed from the International Dyslexia 
Test (see Smythe & Everatt, in preparation). The task presents the child with a series 
of taps interspersed with short or long pauses. The sound patterns become 
progressively longer and more complicated. The task requires the child to reproduce 
the pattern of the taps. This test was not item analysed after the pilot study because 
it was borrowed from an existing measure that has been used in numerous contexts 
and countries. (See Appendix A-19 for the tests. ) 
2.11.3. Test Giving 
The rhythm tapping task was administered individually and took between five to 
seven minutes. The child was given the instructions and taught the task using an 
example. The examiner tapped the specific pattern and asked the cud to repeat it. 
The criterion for this measure was the correct repetition of the whole sequence. No 
partial scores were given. (See Appendix A-33 for the Exan-dners'Manual. ) 
2.12. Visual shape memory 
Rationale 
Another important aspect of reading and dyslexia research is the identification of 
visual processes as relevant cognitive skills that influence reading development. It 
has been found that these skills are affected by development. In a study that aimed 
to predict the reading and mathematics achievement of fourth grade children from 
kindergarten readiness scores, Kurdek & Sinclair (2001) found that older children 
had higher visuomotor skills than younger children. Tasks involving visual memory 
for letters and figures have traditionally been included in assessment batteries 
(Slingerland Screening Test for Specific Language Difficulty children: Slingerland 
Ansara, 1984; Aston Index: Newton & Thomson, 1976). The task requires looking at 
a visual stimulus, whether a linguistic configuration or a nonlinguistic figure, and 
reproducing it from memory. It has been argued by the test developers that d-iis task 
is simi1ar to copying from a blackboard. 
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In a study on the effects of bilingualism on learning to read English, Mumtaz & 
Hurnphreys (2001) reported that the difficulty in reading irregular English words was 
linked to poor visual memory skills of bilingual children who are literate in English 
and Urdu. This study is important to the present research because Urdu is a language 
with a shallow alphabetic orthography much like Filipino. The authors argue that 
due to its nature, phonological processing skills will be primarily involved in the 
acquisition of literacy skills in Urdu, whilst in English, a language with a deeper 
orthography, it will be more based on visual processing skills. The inclusion of a 
visual shape memory enables the assessment of this finding in the context of 
Filipino-English bilinguals. 
In another study, Gupta & Garg (1996) assessed dyslexic and chronological age- 
matched children (aged 6-9 yrs) on visuo-perceptual and phonological processing 
tasks such as copying geometrical figures, visual discrinination of letters and words, 
copying name, auditory sequential memory, and listening comprehension. Dyslexic 
children were found to perform significantly poorer than the controls on all these 
tasks. Error analysis on visual discrirnination tasks indicated that dyslexic children 
often made reversal errors and errors of wrong order. On the name copying task, 
dyslexic children who showed poor motor coordination and fluency could not write 
initial alphabets in capital letters and could not write words on a straight line. The 
findings suggested that dyslexics seemed to have difficulty in integrating visual and 
phonological information. 
The inclusion of a visual shape memory task in the present research is further 
justified by the findings from a study conducted to determine if the usual measures of 
detecting dyslexia among monolinguals also identify dyslezda among bilinguals. In a 
study involving English/Sylethi bilinguals, it was found that children with poor 
literacy skills could be differentiated from their peers through measures of 
phonological skill, rapid naming, and shape memory (Everatt et al., 2000). 
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2.12.2. Item Development and Analysis 
The visual shape memory task included in this battery was borrowed from the 
Intemational Dyslexia Test (see Smythe & Everatt, in preparation). The task requires 
a child to look at an abstract, therefore, non-linguistic shape for ten seconds. The 
shape is removed from sight and the child is asked to reproduce the shape on the 
answer sheet provided. Five items comprised this task and took seven to ten minutes 
to complete. As the test was borrowed from another battery of tests, the items were 
not analysed or modified after the pilot study. 
2.12.3. Test Giving 
The visual-shape memory task is composed of five items. Each item presents the 
child with an unnameable line drawing that is shown to the child for ten seconds. 
When the picture has been taken away from sight, the child is asked to draw the 
figure in a box on a standard answer sheet. Productions were compared against a 
template. Three raters marked the items. Two affirmative and concurring marks 
were necessary for an answer to be considered correct. The number of correct items 
out of five was used as the measure of this task. (See Appendix B-3 and B-5 for the 
instnunents. ) 
2.13. Block design 
2.13.1. Rationale 
Block design is one of subtests of the Wechsler Intelligence Scales for Children-R 
(WISC-R). This requires the child to produce a two-dimentional pattern using three- 
dimensional patterned blocks. Procedures for administering the test and scoring 
were taken from the test manual (Wechsler, 1974). In this study the block design 
task is considered as a measure of general intelligence and visual-spatial ability. Based 
on the findings by Pancholi (1999), it is assumed that it does not make demands on 
the language or verbal abilities of an individual. Consistentwith this perspective, the 
execution of the block design task requires very little use of language. The 
instructions for performing the task can actually be demonstrated. Previous research 
has used it as part of a pair of measures to estimate general intelligence. For 
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example, it has been coupled with the Vocabulary subtest of the Wechsler 
Intelligence Scales for Children (Kaplan et al, 2000). Interestingly, this measure has 
also been matched with the Rapid Automatized Naming OM task to approximate 
general intelligence and ability Muller, 1999). Both combinations attempt to 
measure two aspects of general intelligence namely visual-spatial and language-based 
ability, with Block Design as the measure of the former. Groth-Marnat & Teal 
(2000) added validity to this practice by finding that scores of adults on the block 
design task of the Wechsler Adult Intelligence Scales (WAIS) were a good predictor 
of the abilities of adults to perform everyday-type tasks that involve visual-spatial 
ability. 
In a study with children who are bilingual and whose competence in either language 
cannot be assumed as equal, using the block design task gives some measure of 
freedom from the use of spoken language in test administration. It is also perceived 
to be a more culture-fair instrument than tasks that require verbal instructions to be 
given and understood. Previous studies that aimed to compare different linguistic 
groups have used the block design. Pancholi (1999) used the WISC-III Block Design 
subtest (among other measures) to determine if there are cultural differences in 
hemispheric usage among Gujarati Indian-American bilinguals, Anglo-American 
monolinguals in the U. S. and Gujarati Indian bilinguals and monolinguals in India. 
This study aimed to test the hypothesis that differences in culture promote more use 
of either the right or the left hemisphere of the brain. No significant differences 
between the groups were found on the Block Design task. This finding supports the 
claim that the block design does not make demands on the language or verbal 
abilities of an individual. 
2.13.2. Item Development and Analysis 
For both the pilot and the field phases of this study, the block design subtest of the 
WISC was utilised in its pure form thus issues on item development and analysis will 
not be discussed. (See Appendix A-21 for the marking sheet. ) 
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2.13.3. Test Giving 
Block design is one of subtests of the Wechsler Intelligence Scales for Children 
(WISC). This requires the child to produce a two-dimensional pattern using three- 
dimensional patterned blocks. Procedures for adininistering the test and scoring 
were taken from the test manual (Wechsler, 1974). Ite I I-itern test produces raw 
scores based on accuracy and speed. 
'fhe raw scores were converted to the scaled scores based on American norms for 
this subtest because there are no norms for the Filipino population. However, 
comparisons with American norms indicated that the average raw score for each 
grade would fall within the average range (i. e., 7- 13) when converted to the scaled 
scores based on American norms. (See Appendix A-33 for the Examiners'Manual. ) 
2.14. Word interference 
2.14.1. Rationale 
Numerous studies have investigated the Stroop interference effect (Stroop, 1935). 
These studies attempt to explain some aspect of the Stroop effect because while the 
test usually results in large and reliable effects, its true meaning remains elusive. The 
prevailing explanation, however, relates to the association between skilled 
performance and automaticity. The Stroop Colour and Word Test (Stroop, 1935) 
demonstrates naming the colour of the ink of incongruent words (words which are 
printed in an incongruent colour ink such as the word blue printed in red ink) is 
affected by skilled word reading. The rate of naming the colours of these 
incongruent words is slower in comparison to the rate of naming blocks of colours 
or the rate of reading words printed in black ink. The implication is that naming 
colours and word reading are automatic tasks that are compromised by the 
introduction of an unnatural condition. It has been proposed the Stroop effect 
demonstrates that automatic and skilled performance (i. e. word reading) inhibits the 
performance of the less automatic task (i. e. colour naming in incongruent 
conditions). 
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Different varieties of the Stroop test have been formulated (see MacLeod, 1991,1992 
for reviews). For example, there are anxiety Stroop tests that cover a wide range of 
contexts (i. e., medical, trauma). Even in such varieties, the inhibiting effect of word 
reading is observable. Two areas of fairly recent application of the Stroop, are 
bilingualism and dyslexia. 
One of the first studies on the Stroop effect amongst bilinguals involved a small 
cohort of twelve English speaking monolinguals and sixteen Spanish and English 
bilinguals. Colour words were presented in English, Spanish, and four other control 
languages. The monolingual group was slowest when presented with the colours 
incongruent with English colour names. The bilingual group showed the most effect 
when asked to name colours in the same language as the colour stimulus words. 
However, interference was also observed when the languages differed (Dyer, 1971). 
These results have been replicated by other studies in other languages (Chinese- 
English, Japanese-English and Spanish-English by Fang et al, 198 1; Chinese-English 
by Chen & Ho, 1986; Gaelic-English by Gerhand, et al., 1995). All these studies 
show a greater intralanguage effect though interlanguage effects remain significant. 
Chen & Ho (1986) add that the StrooP effect increases in the second language as 
skill and competence in the second language also increases. Tzelgov et al. (1990) 
hypothesized that the structure of the bilingual lexicon would be employed 
extensively to control the interference of the second language in the task of colour 
naming. They reported that the StrooP interference effect was always present but 
their Hebrew-Arabic speaking participants were able to control it in their native 
language better than in their second language. The results indicate that the presumed 
structure of the bilingual lexicon changes in accordance with proficiency in the 
second language and that different aspects and functions of the cognitive system are 
affected by skilled performance on the Stroop measure. 
Everatt, Warner, Miles & 'Momson (1997) reported an experiment in wl-ýich children 
with dyslexia showed marked Stroop interference of a colour word on the naming of 
a colour. Compared to nondyslexic chronological age and reading-age matched 
subjects, it was observed that the dyslexics showed similar levels of interference with 
the reading-age matched subjects but more interference than c4ronological-age 
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matched controls. They hypothesized that dyslexics have less control of automatic 
word reading than their better reading nondyslexic peers. This study included a 
Stroop measure to attempt to describe the bilingualism level of target population of 
Filipino children bilingual in Filipino and English. 
2.14.2. Item Development 
The Stroop test in this study consisted of three stimulus cards namely a card with 
colour blocks, a card with Filipino colour words printed in nonmatched colours, and 
a card with English colour words printed in nonmatched colours. All the cards 
consisted of four colours with six repetitions resulting in twenty-four blocks of 
colour arranged in three columns with eight rows each. The repetitions and sequence 
of the colours; were done randomly. The colour words were in font size 16 of New 
I"imes Roman. (See Appendix A-25 and A-30 for the stimulus cards. ) 
2.14.3. Item Analysis 
The items for tMs measure were not altered after pilot testing. 
2.14.4. Test Giving 
This measure was adininistered individually with the examiner recording the time it 
takes a child to name the colours with a stopwatch. The two language versions were 
not given in succession but were chunked together with the tests in the same 
language. The examiner simplywrote down the speed of naming on the child! s 
answer sheet. (See Appendix A-33 for the Examiners'Manual. ) 
3. Test Development 
Pilot study 
3.1.1. Aims 
The pilot study sought to achieve two goals. First, the instruments developed were 
subjected to pilot testing to ensure that the items were appropriate for the age levels 
involved in the main study. Items that could discriminate between good and poor 
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performers on the tasks were selected. The second aim was to develop the most 
efficient administration procedures so that test 6ving for the main study could be 
accomplished in the shortest possible time. 
3.1.2. Sample 
A group of twenty-nine elementary school children participated in the pilot study. 
All the children were from the same state school in Quezon City, Philippines. This 
school grouped students within a grade level according to their general weighted 
average for the previous school year, resulting in classes that are ability grouped. 
Representatives from different classes were invited to participate in the pilot study to 
maintain heterogeneity in sampling. Thirty-six children or six representatives for 
each grade level were asked to participate in the pilot study but seven did not arrive 
on the appointed days. Of the 29 children who participated, there were six children 
each from Grades 1 and 3, five from Grades 2 and 5, three from Grade 4 and four 
from Grade 6. Their ages ranged from six to thirteen years old. 
3.1.3. Procedures 
The pilot study was conducted over a period of one week in the second quarter of 
the Philippine school year. Following permission from the school principal and the 
concerned parents, the children came for testing on two days. Testing was held 
before or after class hours. It took a total of 4 hours to administer the tests. 
Individual tests which were conducted in one day lasting a total two hours. The 
individual sessions were split between two or three sittings. The group tests were 
administered on another day in two sittings. The group of examiners, composed of 
undergraduate students in psychology and education, had received prior training in 
test administration. They were all bilingual in Filipino and English. 
3.1.4. Tests and Materials 
A battery of 16 tests was used in the pilot study. Twelve tests were Filipino and 
English versions of the same task or skill but not simple direct translations of each 
other. The bilingual measures were word reading, nonword reading, spelling, 
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listening comprehension, sentence comprehension, phoneme tapping, syllable 
tapping, word span, rapid naming of colours, rapid naming of pictures (teaching and 
actual tests) and Stroop interference. Four tests were considered nonlanguage or 
performance tests, namely, block design, rhythm tapping, picture stories and visual- 
shape memory. 
Though all the 16 measures were subjected to pilot testing, only eight of these tests 
were revised after the pilot study. Revisions entailed deleting some items or revising 
others to create greater variability in the scores generated by the tests. These tests 
were: word reading, spelling, nonword reading, phoneme tapping, syllable tapping, 
listening comprehension, sentence comprehension, and picture stories. 
The other eight measures were kept in their original form because they had been 
standardised in their present form or because the plot work indicated that they did 
not need revision. The tests that were not revised were: block design which was 
taken from the WISGIý- rhythm, tapping and visual-shape memory which was taken 
from the International Dyslexia Test (see Srnytýe & Everatt, in preparation); all the 
rapid visual naming tasks; the word interference task; and the word span tasks. The 
rapid visual naming tasks for colour and pictures as well as the word interference task 
were time tests and are thus not included in Table 2-1, which presents the number of 
items for each measure used for the pilot study. 
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Table 2-1. Number of iten-is for each test used in the pilot study 
Tests No. o f Items 
Bilingual Measures Filipino English 
1. Word reading 99 99 
2. Nonvvord reading 24 24 
3. Spelling 75 75 
4. Listening 
comprehension 
64 64 
5. Sentence comprehension 21 21 
6. Phoneme tapping 28 30 
_ 7. Syllable lapping 24 30 
_ Nonlanguage Measures 
J. Picture stories 28 
9. Visual shape memory 5 
10. Block design 11 
11. Rhythm tapping 12 
I. S. Method of Item Analysis 
For the eight tests that were revised after the pilot study, item analysis was conducted 
to identify items of appropriate difficulty level and items that could discrin-unate 
between good and poor performers. The process of identifying items that satisfied 
the recommended difficulty and discrimination indices is as follows: 
For each test, the scores were arranged from highest to lowest. The tipper third and 
the lower third of the scores were selected to constitute the two groups of children 
(Lipper group = RU and lower group = RL) that would be included in the item 
analysis. Ten cases comprised each group. 
The number of children within each group who answered an item correctly was 
counted. The p-value, or difficulty index, and the d-value, or discrimination index, 
were computed. Items with p-values between 40% to 70% and d-values of 0.3 were 
retained (Anastasi & Urbina, 1997). 
3.1.6. Results 
Because a large number of items were created for each pilot test, a sufficient number 
of iterris in each measure satisfied the criteria for selection. However, in the Filipino 
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word reading measure, niany of the items were too easy and therefore did not 
discrumnate, vvell between good and poor readers of Filipino words. Retaining only 
the it cms that met the criterion would have meant that too few items would be 
included in the final version of the test. To augment this Situation, items that 
satisfied at least one of the criteria were included in the final version of the test. 
After itern analysis, there was a change in the number of items for the tests. This is 
presented in Table 2-2. 
Table 2-2. Chanac in the number of items of some measures after the vilot stu 
Test 
No. of Items in 
Filipino 
No. of Items in 
English 
Bilingual Measures Pilot Final Pilot Final 
I. Woi-di-cadiiigýý 99 46 99 72 
2. Nonword reading" 24 17 24 17 
3. Spelling-' 75 51 75 49 
4. Listening comprehension- 64 30 64 31 
5. Sentcnce conipreheiision" 21 9 21 10 
6. Phonenie tappitig" 28 20 30 18 
7. SN"flabIc tapplig 24 18 30 15 
Nonlanguage Measures Pi lot Final 
8. l'icture storiCS"- 28 15 
9. Visual shape memory 5 5 
10. Block desigii 11 11 
11. Wwthni tavvina 12 12 
*lterns were deleted from the pilot version 
3.2. Examiners' Training 
The process of training aimed to ensure that test administration was standard. 
Undergraduate students of psý, chology and education were recrwited to adn-nnister 
the tests during the main study. The examiners'training process was completed in 
four afternoons. The first day of the training provided an overview of the project 
and explicitly explained the relationship of each measure with the hypothesis being 
tested. For each task, the method of administration was demonstrated whilst the 
purpose of the method was explained. They were each given the exanUners'niantial, 
which included all the instnictions for test administration and marking. Also taught 
were the marking criteria and standards for each of the tests. The test givers were 
provided opportunities to practice how to give instructions and teach the test 
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procedures first with each other. On the second and third afternoon the examiners 
worked with some children from a nearby school. Finally on the fourth day, the test 
givers were trained to mark and score the tests. 
3.3. Examiners'Manual and Kit Construction 
Each examiner was provided with an examiner's manual (see Appendices A and B), 
which provided general instructions on test giving, advice on establishing rapport 
with the children, and specific instructions on how each task was to be administered. 
Together with the manual, the examiner had a test kit, which included a stopwatch, 
pencils, the stimulus cards, and blocks. They also had token goodies to give to the 
children after completing the tests. 
4. Main Study 
4.1. Subjects 
This study involved 479 six to thirteen year old children in Grades 1 to 6. These 
children attended private or public schools in regions where the dominant language 
was Filipino/Tagalog; ie, Metro Manila and the adjacent provinces of Bulacan, 
Quezon and Rizal. In most cases, the children would use Filipino more frequently in 
their informal activities such as at home and while at play. However, the areas 
mentioned previously are urbanised, or close to urban centres, meaning that the 
children would be exposed regularly to English which is widely used in popular 
media, such as television. This means that in everyday activities (home and later 
school) both Filipino and English will be experienced and used by these children. 
More than half of the children were contacted via neighbourhood centres so that a 
large number of different schools would be sampled. The methods of teaching 
literacy in the two languages would most probably be similar such that the children 
would be taught the sounds of letters and how these are blended to compose words. 
'Me learning competencies issued by the Department of Basic Education enumerate 
the various literacy skills that should be learned at certain levels. However, the 
methods by which these skills are imparted are not specified therefore, the books, 
instructional materials and strategies used can vary widely across schools and 
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individual teachers. Although these variables were not of interest to the present 
study, roughly equal numbers of children in private and public education, taken from 
a wide range of socio-econornic backgrounds, were included in the research. Table 
2-3 provides background information on the distribution of children in terms of the 
number of inale and female children in each grade, together with average ages. 
Table 2-3. Gender and aac of subiecis bi, unidc 
Urade maies Feinales I otal Agc, 
1 32 49 81 7.34 (. 56) 
8.34 2 48 41 89 (54) 
9.38 
3 47 44 91 (57) 
10.39 
4 47 41 88 (51) 
1143 
5 36 34 70 (55) 
12-33 
6 24 36 60 (48) 
n 234 245 479 
4.2. General Procedure 
level 
Data collection was conducted over a period of 4 months. The children wcre tested 
individually at school, at home or at a neighbourhood centre after acquiring 
pernussion for their involvement in the study from their parents. 
Each testing session took a total of two hours and was split into two sittings. 
Filipino/English bilingual adults who were trained in test administration prior to 
assessing the children carried out testing. Test order was counterbalanced so that 
Fifipino and English sets of measures were administered alternately. 
The order of tasks adn-unistered was randomly dctern-ujied. Due to constraints 
beyond the control of the research, not all children completed all tasks. The random 
order of task administration meant that non-completion was also random within the 
data set. Similarly, over 90% of children in each grade completed all tasks. No more 
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than six children in an), grade failed to complete a particular task. Pair-wise deletions 
were used in all analyses. 
5. Properties of the Test 
To create greater confidence in the data generated by the main study, the properties 
of the whole test are presented in this section. Four hundred seventy-nme children 
were included in the analyses. This section presents the reliability estimates of each 
measure and the factor analysis for the whole battery. 
5.1. Reliability Estimates 
The reliability estimates for each measure were computed using Cronbach alpha. It 
can be seen on Table 2-4 that all the measures have acceptable reliability estimates 
indicating that the measures were consistent in measuring the skill they were designed 
to assess. 
Table 2-4. Reliabilitv estimates 
Tcst Filipino F liglish 
Bilingual Measures No. of items (x 
No. of 
itellis U 
1 40 . 9286 72 . 9619 
2. Nonword miding 17 . 
8638 17 
. 
8748 
3. Speffing 51 . 
9490 49 
. 
9651 
4. Listening 
comprehension 
30 . 
6837 30 
. 
7843 
5. Sentence 
comprehension 
9 . 
8355 10 
. 
8572 
6. Phoneme tapping 20 . 
9510 18 
. 
8899 
7. Syllable tapping 18 9328 ý 15 1 . 
9193 
- 8. Word span 14 
ý 
7937 14 
.7 
651 
Nonlanguage Measures No. of iterns U 
9. Stol-RIS 16 . 
7846 
10. Visual simpc memory 5 . 
6162 
11. Block design 11 
. 
8477 
12. Rhythm tapping 12 . 
7771 
The correlations between the timed measures, na-mely, the rapid visual naming and 
word interference tests, are presented in Table 2-5. This table shows that all but two 
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of the tests arc correlated positively after listwise deletion of nussing data. These are 
Filipino word interference and Filipino rapid visual nanung of pictures. 
Table 2-5. Intercorrelations bem-cen rapid v1sual naming of pictures and colotirs 
Tasks English Filipino 
? 7=474 
RVNa 
Pictures 
RVN - 
Colotirs 
RVN - 
llicttires----J 
_ 
Colotirs____ 
- RVN - 
Pictures 
6L RVN - . 
61T" 
CAours 
RVN - . 
367"' 
. 
356----i 
Pictures 
RVN - . 
120" 
. 
132"" . 098:, - 
Colours 
p<0.0 1 :, -p < 0.05 
RVN, =Kipid visLial nanung 
5.2. FactorAnalysis 
Factor analysis was conducted to determine the relationships of the measures with 
each other. The extraction method used was principal Component Analysis and the 
rotation method was Varimax with Kaiser Normalization. Table 2-6 displays the 
rotated component matrix generated after seven iterations. 
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General Methods 
The seven factors that were generated show the way the tasks have clustered together. Some 
of the tasks can be seen to have contributed similar amounts of loading to several factors. 
These tasks are spelling and sentence comprehension in both languages, picture stories and 
Filipino rapid visual naming of pictures and colours. Factor 1 may be called the literacy and 
phonological factor with word reading, spelling, nonword reading, and sentence 
comprehension in both languages loading together with Filipino rapid visual nan-dng of 
pictures and colours. Factor 2 may be called the age-related factor because age is the 
variable that loads greatest on this factor, together with tasks that are related to development 
such as block design, listening comprehension in both languages, picture stories, and visual 
shape memory. Interestingly, spelling in both languages, English sentence comprehension 
and Filipino rapid visual naming of pictures and colours also load on this factor. The third 
factor may be called the syllable segmentation factor because syllable tapping most heavily 
loads on it; sentence comprehension in both languages as well as picture stories also load on 
this factor. The fourth factor is rapid visual naming in which both English and Filipino 
rapid visual naming of pictures and English rapid visual naming of colours contributes 
greatest. Filipino rapid visual naming also contributes to this factor but it does so more in 
the age-related factor (Factor 2). Filipino rapid visual naming of colours loads almost equally 
on another factor namely the literacy/phonological factor. The fifth factor may be called the 
memory span factor wherein the greatest loadings are from word span in both languages and 
rhythm tapping. The sixth factor is the phoneme segmentation factor with only English and 
Filipino phoneme tapping loading onto this factor. Finally, the seventh factor is the word 
interference factor, which again sees the task in both languages loading greatly with the 
contribution by the two tasks come out as nearly equal. 
6. Descriptive Statistics 
Tables 2-7 to 2-9 present the descriptive statistics generated by the sample on each of the 
measures administered; Table 2-7 for Filipino, 2-8 for English and 2-9 for nonlanguage 
measures. Tables display mean scores with standard deviations (S. D. ) for each of the 
criterion measures (as specified in Section 2 of this chapter), as well as maximum and 
minimum scores produced. Results are presented for each grade and for the whole sample. 
The maximum score possible for a measure is included under the measure name. 
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Table 2-7. Descriptive statistics for the Filipino lanzuaze measures 
Tasks Gr. 1 
n=81 
Gr. 2 
n=89 
Gr. 3 
n=91 
Gr. 4 
n=88 
Gr. 5 
n=70 
Gr. 6 
n=60 
N= 
479 
Word reading Mean 87.62 93.40 93.91 97.13 96.70 96.49 94.07 
Percent correct; S. D. 19.65 8.85 9.78 4.20 5.18 10.86 11.37 
46= 100% Minimum 8.70 43.50 30.43 76.09 69.57 23.91 8.70 
Maximum 100.00, 100.00 100.00 100.00 100.00 100.00 100.00 
Spelling Mean 77.65 85.22 89.10 90.75 92.69 94.48 87.95 
Percent correct; S. D. 20.61 17.27 14.74 11.70 14.07 11.62 16.33 
51=100% Minimum 1.96 11.76 13.73 41.18 17.65 35.29 1.96 
Maximum 100-00 100-00 100.00 100-00 100-00 100-00 100-00 
Sentence Mean 72.02 1 84.89 87.06 90.10 92.70 96.67 86.85 
comprehension S. D. 28.66 20.80 20.64 17.23 18.81 9.66 21.73 
Percent correct; Mirlimum . 00 11.11 11.11 22.22 . 00 44.44 . 00 
9=100% Maximum 100.00 100.00 100.00 100.00 100-00 100.00 100.00 
Nonword Mean 13.93 14.78 14.71 15.32 15.73 15.70 14.97 
reading S. D. 3.85 1 3.26 3.36 2.35 1.73 2.65 3.04 
Number correct; Minimum . 00 . 00 . 00 . 
00 7.00 . 00 . 00 
max- 17 Maximum 17.00 17.00 17.00 17.001 17.00 17.00 17.00 
Phoneme Mean 44.88 53.48 58.35 59.94 67.80 66.67 57.88 
tapping S. D. 34.12 33.07 33.17 31.50 32.82 31.74 33.45 
Percent correct; Minimum . 001 . 00 . 00 . 
00 . 00 . 00 . 00 
20-100% Maximum 100.00 100.00 100-00 100-00 100-00 100-00 100-00 
Syllable tapping Mean 83.70 84.58 89.10 95.83 92.30 96.02 89.91 
Percent correct; S. D. 26.61 26.78 18.98 9.57 16.71 10.63 20.33 
18-100% Minimum . 00 . 00 16.67 
33.33 5.56 33.33 . 00 
Maximum 100-00 100-00 100-00 100-00 1 100-00 100-00 100-00 
Listening Mean 77.92 83.90 86.12 86.17 87.62 87.50 84.73 
comprehension S. D. 10.03 13.70 8.17 9.16 6.86 8.54 10.29 
Percent correct; Minimum 43.33 26.67 56.67 53.33 56.67 56.67 26.67 
30= 100% Maximum 96.67 100.00 100-00 100-00 100-00 100-00 100-00 
Rapid visual Mean 00: 49 00: 43 00: 34 00: 30 00: 28 00: 24 00: 35 
naming of S. D. 00: 26 00: 25 00: 17 00: 18 00: 10 00: 09 00: 21 
colours Minimum 00: 17 00: 15 00: 05 00: 12 00: 15 00: 12 00: 05 
Mins. & secs. Maximum 03: 13 02: 41 02: 27 02: 50 01: 10 01: 13 03: 13 
Rapid visual Mean 00: 29 1 00: 25 00: 23 00: 20 00: 20 00: 17 00: 23 
naming of S. D. 00: 13 00: 09 00: 09 00: 09 00: 08 00: 04 00: 10 
pictures Minimum 00: 14 00: 12 00: 13 00: 13 00: 11 00: 11 00: 11 
Mins. & secs. Maximum 01: 20 . 00: 59 01: 00 01: 20 01: 01 00: 32 01: 20 
Word Span Mean 5.35 6.06 6.51 7.10 , 7.73 8.18 6.72 
Number correct; S. D. 2.20 2.18 2.49 2.30 1 2.27 2.40 2.50 
max=14 Minimum 2.00 2.00 2.00 . 00 
1 3.00 4.00 . 00 
Maximum 13.00 12.00 14.00 14.00 1 12.00 14.00 14.00 
Stroop Mean 00: 24 1 00: 22 00: 16 00: 17 00: 19 00: 11 00: 19 
interference S. D. 00: 39 00: 32 1 00: 28 00: 31 00: 35 00: 09 00: 31 
Mins. & secs. Minimum -01: 
_ 
-00: 39 -00: 33 -01: 57 -00: 14 1 -00: 13 -01: 57 
I Maximum 
1 
03: 45 1 04: 41 1 04: 11 1 04: 08 04: 39 1 00.09 04: 41 
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Table 2-8. Descriptive statistics for the Enzlish lanzuaze measures 
Tasks Gr- 1 
n=81 
Gr. 2 
n=89 
Gr. 3 
n=91 
Gr. 4 
n=88 
Gr. 5 
n=70 
Gr. 6 
n=60 
N= 
479 
Word reading Mean 84.82 91.98 93.44 95.53 95.30 96.62 92.77 
Percent correct; S. D. 20.50 10.58 10.97 6.93 9.57 11.82 12.96 
72-100% Minimum 8.33 1 25.00 38.89 62.50 41.67 11.11 8.33 1 
- Maximum 100.00 100.00 100.00 100.00 1 100.00 100.00 100.00 
Spelling Mean 65.33 75.90 82.22 85.56 88.05 93.41 80.68 
Percent correct; S. D. 26.46 24.71 21.69 17.50 18.64 17.70 23.06 
49-100% Mirdraurn 8.16 6.12 6.12 20.41 10.20 16.33 6.12 
Maximum 100.00 1 100.00 100.00 100.00 100.00 100.00 100.00 
Sentence Mean 64.20 75.28 83.74 1 85.91 86.28 95.00 1 81.04 
comprehension S. D. 25.04 
, 
25.89 21.15 21.53 23.48 11.12 23.93 
Percent correct; Minýrnurn_ 10.00 20.00 20.00 10-00 10-00 50.00 10.00 
10-100% Maximtun 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Nonword Mean 10.99 12.92 13.11 13.94 14.41 15.23 13.33 
reading S. D. 5.18 1 3.93 3.78 2.85 1 2.88 3.18 3.95 1 
Number correct; Minimum . 00 . 00 . 00 2.00 6.00 . 00 . 00 
max= 17 Maximum 17.00 17.00 17.00 17.00 17.00 17.00 17.00 
Phoneme Mean 33.88 37.10 42.61 45.58 46.90 52.59 42.53 
tapping S. D. 24.64 27.39 27.20 24.40 29.27 29.20 27.42 
Percent correct; Minýmum . 001 . 00 . 00 . 001 . 00 . 00 . 00 
18-100% - Maximum 83.33 88.89 94.44 100-00 100-00 100-00 100.00 
Syllable tapping Mean 79.34 83.67 85.35 93.79 88.67 96.78 87.49 
Percent correct; S. D. 27.48 26.91 23.46 12.66 21.81 6.78 22.36 
15-100% Nfinimum . 00 . 00 . 00 6.67 . 00 66.67 . 00 _ Maximiun 100.001 100.00 100.00 100.00 100.00 100.00 100.00 
Listening Mean 60.49 67.87 69.76 71.33 76.27 78.55 71.12 
comprehension S. D. 13.46 17.52 15.54 14.95 1 14.78 14.57 _ 16.12 
Percent correct; Minimtun 32.26 29.03 38.71 35.48 35.48 41.94 29.03 
31=100% Maximum 96.77 96.77 96.77 93.55 96.77 100.00 100.00 
Rapid visual Mean 00: 23 1 00: 19 00: 17 00: 16 00: 18 00: 14 00: 18 
naming of S. D. 00: 11 00: 06 00: 05 00: 05 _00: 
18 00: 04 00: 09 
colours Minimum 00: 13 00: 12 00: 07 00: 10 00: 09 00: 10 00: 07 
Mins. & secs. Maximurn 01: 20 00: 44 00: 35 00: 36 02: 05 00: 30 02: 05 
Rapid visual Mean 00: 27 00: 26 00: 25 00: 21 00: 24 00: 18 00: 24 
naming of S. D. 00: 09 00: 11 00: 15 00: 06 00: 28 00: 09 00: 15 
pictures Mnimum 00: 11 00: 15 00: 13 00: 12 00: 10 00: 12 00: 10 
Mins. & secs. Maximum 01: 01 01: 45 02: 11 00: 53 03: 54 01: 22 03: 54 
Word Span Mean 6.53 6.95 7.64 7.60 8.40 8.70 7.56 
Number correct; S. D. 1.89 2.12 2.10 2.28 2.24 2.32 2.26 
max=14 Nfinimum 2.00 2.00 4.00 . 00 3.00 4.00 . 00 Maximum 12.00 13.00 14.00 12.00 11-3.00 13.00 14.001 
Stroop Mean 00: 24 00: 21 00: 20 00: 16 00: 20 00: 11 00: 19 
interference S. D. 00: 17 00: 10 00: 27 00: 08 00: 34 00: 06 00: 20 
Mins. & secs. Mnimum -00: 27 -00: 05 -00: 08 00: 04 00: 01 -00: 03 -00: 27 
Maximum 01: 26 00: 46 04: 20 1 00: 48 04: 47 00: 29 04: 47 
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Table 2-9. Descriptive statistics for the Nonlanzuaze measures 
Tasks Gr. 1 
n=81 
Gr. 2 
n= 89 
Gr. 3 
n=91 
Gr. 4 
n=88 
Gr. 5 
n=70 
Gr. 6 
n=60 
N= 
479 
Picture stories Mean 9.70 10.33 11.95 11.93 12.27 12.62 11.39 
Number correct; S. D. 3.34 3.67 2.30 2.39 2.86 2.32 3.10 
max- 15 Miýmum . 00 . 00 3.00 3.00 3.00 4.00 . 00 Maximiun 15.00 15.00 1 15.00 15.00 15.00 15.00 15-00 1 
Visual shape Mean 1.36 2.03 2.25 2.86 3.41 3.25 2.47 
memory S. D. 1.12 1.23 1.28 1.34 1.24 1.23 1.421 
Number correct; Minimum . 00 . 00 . 001 . 00 . 00 1.00 . 00 
max-5 Maxim= 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
Rhythm tapping Mean 4.54 5.68 5.99 6.60 7.36 7.67 6.21 
Number correct; S. D. 2.43 2.42 2.35 2.40 2.45 2.08 1 2.56 
max- 12 Minimum . 00 1.00 1.00 . 00 2.00 3.00 . 001 Maximum 12.00 12.00 12.00 12.00 12.00 12.00 12.00 
Block design Mean 19.12 1 27.23 33.20 34.32 38.70 46.55 32.36 
Scaled scores S. D. 12.86 13.32 11.62 11.88 12.98 12.42 14.90 
Mirýmum . 00 4.00 1 4.00 2.00 . 00 4.00 1 . 00 Maximum 45.00 53.00 1 60.00 1 53.00 1 60.00 61.00 1 61.00 
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LITERAcy DEVELOPMENT 
IN FILIPINO AND IN ENGLISH 
J)4sy. 'ki 
Literacy Development in Filipino and in English 
1. Theories on Literacy Development 
An investigation of literacy difficulties needs to be grounded on an understanding of 
normal literacy development and typical skill acquisition. Given the lack of specific 
data on the developmental processes and necessary skills involved in 
Filipino/English biliteracy, this initial section of the project investigated the adequacy 
of current theoretical models to describe literacy in this context. 
'Me chapter concentrated on four prevailing theories of reading development that 
have greatly influenced research on reading. These dominant theories were 
developed mai* on the basis of monolingual English language populations. Each 
of these theories were tested against a group of Filipino children aged 7-11 years old 
who are bilingual-biliterate in Filipino and English to assess whether the predictions 
that arise from the theories hold true among the bilingual sample in this study. If 
these predictions are upheld, these theoretical models can be appropriate for use in 
this specific context. 
1.1. Word Reading 
Marsh, Friedman, Welch & Desberg (198 1) offer a description of the path to reading 
that is based on jean Piaget's stages of cognitive development. In this theory, four 
stages are proposed: 1) linguistic substitution; 2) discriminant net guessing; 3) 
sequential decoding; 4) hierarchical decoding. These stages are distinguished, 
primarily, by the strategies for word reading that a child useswithin each of these 
stages. Three different ways, bywhich an unknown word maybe recognised in 
isolation and in context, are considered by this theory. Another feature of their 
model is that it acknowledges that children can identify some words even at the 
earliest stages of reading acquisition; thereby giving importance to the use of 
linguistic knowledge. Marsh et al argue that children are not totally unaware of the 
meanings that are imbedded in print. The value they have given to semantics at the 
very onset of literacy indicates that the transfer of meaning from oral to written 
language is premised on the idea that literacy is a language-based skill used for the 
purpose of receiving and expressing messages captured in an orthography. The path 
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to being able to decipher the orthography is described in the following stages of a 
cognitive-developmental theory of reading acquisition that they proposed. 
Stage 1 (Linguistic Guessing) is characterised by the use of the linguistic substitution 
strategy when an unknown word is encountered in context. This strategy enables the 
child to focus on aspects of a word and guess what it night say. When an unknown 
word is met in isolation, however, an attempt to read it is not likely because word 
recognition is done through direct visual access. Furthermore, the child will probably 
not have another strategy to employ. If it is a familiar word then the child at this 
stage will have associated the visual stimulus with an oral response and recaU the 
word by rote strategy. 
Marsh et al argue that the childs stage of cognitive development prevents the use of 
different strategies to read words. Applying a variety of strategies for word reading 
would have to be a result of the accommodation of environmental pressure in 
cognitive processing, which is not expected amongst children who are at the pre- 
operational stage of cognitive development. This suggests that children at Stage 1 are 
between the ages of five to seven years old. It can be predicted that children at this 
stage of reading development will have some words in their sight vocabulary and will 
present little evidence of attempting to decode a word using individual 
letters/graphemes or phonological-based skills leading to poor scores on word and 
nonword reading measures. 
Reading at Stage 2 Piscrimination Net Guessing) is still driven by visual aspects. 
Ile primary strategy that children use at this stage is called discrimination net 
guessing. For known words, they still use their rote recall strategy. For novel words 
met in isolation, the children use the visual similarity of the novel word to a known 
word to make guesses about the target word. The comparison is made on the basis 
of visual cues. On the other hand, if encountering an unknown word in context, the 
child will tend to use more of the other words around the target word and guess at 
the word using both graphemic and linguistic dues. Ms does not ensure correct 
reading but it indicates that they are able to use more than one kind of due to read 
theword. It is predicted that at this stage, childrenwill still use visual strategies to 
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arrive at a word. It can be expected that children at this stage would be poor at 
reading and decoding. The results of assessment would be very similar to those 
expecte4 from children in the first stage. 
The third stage in Marsh et al's model of reading acquisition is called sequential 
decoding. The rote reading strategy used in stages one and two, 'Which relies on 
visual memory, becomes overloaded as more printed words arc encountered. The 
beginnings of sequential decoding involve learning the left to right process in 
scanning a word. Regularly constructed words are learnt during this stage and 
children tend to over-generalise the rules when they read or spell. For instance, silent 
letters will be sounded-out while reading. In this process of sequential decoding, 
phonemic knowledge begins to develop and eventually is used in preference over 
visual memory. On the basis of the description of reading at this stage, the 
prediction would be that children at this stage would be more likely to show evidence 
of processing individual letters/graphemes in order to apply phonoloocal principles 
on the orthography. They will be able to read regular words but Will still struggle 
with irregular words and unusual letter combinations due to their lack of exposure to 
print and relatively poor understanding of the orthography. 
When the novice reader starts learning and applying rules that govern certain letter 
sounds and combinations, a more mature decoding system is in motion. Called the 
hierarchical decoding stage, children at the fourth stage of reading acquisition 
recognise words for which sequential decoding does not work. Rules that aid the 
decoding of more complex word constructions are learned at this stage. This means 
that the child also has to learn that there is a hierarchy of rules that govern the 
reading of words, which night include phonological, morphological, and even 
orthographic structure rules. However in the English language, there are exceptions 
to the rules, which may or may not have their own guiding principle. Using 
analogies to arrive at an unknown word is another strategY to decipher unfamiliar 
words. The prediction at this stage is that children will have good reading scores and 
show evidence of good decoding skills due to their ability to apply the phonemic 
rules on nonwords also. 
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On the whole, Marsh et al argue that reading skills will show a developmental trend 
as the children get older. However, the predictors for reading skill win differ as the 
children move from lower to higher grade levels. Older children will use more 
phonological skills for reading more than the younger ones. Conversely, beginning 
readers will rely more on visual skills to read a word. One of the aims of this study is 
to verify the theory of Marsh et al on a group of Filipino children in primary school 
who are bilingual-biliterate in Filipino and English. The analysis done in relation to 
this aim seeks to determine whether word reading in English and in Filipino will. 
develop in the same manner that Marsh et al have described. If so, the 
intercorrelations between word reading and phonological skills should reflect less use 
of these skills among younger children than among older children. Furthermore, 
younger children are expected to rely more on visual skills leading to a reversed 
pattern: larger relationships between visual skills and reading in younger children than 
older children. 
Spelling 
A related and equally influential theory of reading development is that proposed by 
Frith (1985). As with Marsh et al, a series of stages are proposed that encompass the 
processes involved in the acquisition of reading and spelling. Frith's theory explicitly 
represents the view that spelling and reading are interrelated skills, which develop 
separately and sequentially, implying that these two processes are co-dependent. The 
Frith model has three stages namelyý 1) the logographic stage, which is the initial 
stage for reading and spelling; 2) the alphabetic stage, which is entered by spelling 
prior to reading; and 3) the orthographic stage, which is initially entered by reading 
and later impacts on spelling. 
'Me first stage in Frith's model of reading development is the logographic stage. It is 
enabled by the visual system, which suggests that readers access visual skills to read 
words. Readers at this stage process words that are generally easy to recognise due to 
the frequency with which such words are encountered. For example, a child may use 
the cue of ay in >d1bzv and read it as yes, which might have occurred in previous 
experience. It has been suggested that readers at this stage seem to process words 
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that are imageable better than words for which is it difficult to create a picture image, 
such as verbs. Morton (1989) suggests that perhaps the cognitive processes involved 
in the logographic stage are the same as those that are used for picture recognition. 
Frith argues that the logographic stage works well until the visual system, or visual 
memory, becomes overwhelmed with words that have similar configurations. 
Children move to the next stage when they are unable to use their visual skills to 
discriminate between words that look very similar. It can be predicted that children 
at this initial stage will read words by sight rather than by decoding them. This 
implies that cognitive skills related to visual processing would be more predictive of 
early reading performance than phonological measures. The logographic stage is 
similar to Marsh et al's Stage 1 and Stage 2 in that visual skills propel word 
recognition. Therefore, the predictions that were generated from the first two stages 
of the Marsh et al model are also predicted by the logographic stage in Frith's model. 
Visual skills should predict word reading in the early stages of reading development. 
The second stage in the Frith model is the alphabetic stage, which is broken up into 
two sub-stages. The first sub-stage refers to spelling, implying that children move 
from visually perceiving whole words to perceiving them as individual graphernes 
that make up a word. This transfer from the logographic to the alphabetic stage 
through the learning of spelling also implies that phonological awareness and 
knowledge is learned through the auditory modality. Children at this stage grasp the 
concept that what they can say can be written using a code. This viewpoint suggests 
that initial variations in spelling skills may be predicted by visual (logographic) 
processes, but that these will be quickly replaced by decoding (phonological) based 
skills. 
Children enter the second sub-stage of the alphabetic stage by transferring this 
alphabetic knowledge to words that are printed on a page; children apply the 
alphabetic principle and phonological awareness on to reading. In this way, they 
develop a second strategy for reading words, which is by sounding out letters as they 
arise in a sequence. It can be predicted that reading ability at this stage Will be 
predicted by a combination of spelling and visual skills, but that the latter will be 
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replaced by decoding skills as the child becomes proficient in using grapheme- 
phoneme correspondences. Such skills are indicative of the child having acquired the 
alphabetic principle that can be applied to meaningful and non-meaningful letter 
strings. 
The third stage in Frith's model is called the orthographic stage wherein the decoding 
of words using alphabetic knowledge becomes more automatic, and the reader begins 
to identify and make use of morphological spelling patterns. Multiple exposures to 
patterns of letters in words create fluency. The orthographic phase is about making 
rules or short-cuts about written language so that recognising letters or strings of 
letters becomes quicker and more accurate. Frith argues that at this stage, the reader 
generates rules about grapheme-phoneme correspondences and morpheme patterns 
as well as their exceptions. Once there is a fair degree of fluency in the application of 
these rules, this knowledge transfers to spelling which is the second sub-phase of the 
orthographic stage. The predictions of the third stage of Frith's model indicate that 
word reading and spelling should be mutually predictive at this stage. 
The Frith model is investigated in this chapter because it has linked spelling as a 
support/supplemental process that developed concurrently with reading. This 
implies that spelling is the skill through which the phonology of a language is learnt. 
The alphabetic stage in Frith's theory is very similar to the two levels of decoding 
described by Marsh et al in their model of reading acquisition. As such, both theories 
have been criticised because of the overlap between the stages and the influence that 
initial instruction at the start of formal school has on literacy development (see Stuart 
& Coltheart, 19 8 8). Distinguishing between a child's natural ' tendency towards print 
and the effects of teaching can be very challenging. The only way to study children's 
natural reading development would be to compare children who start formal school 
at different points in development - or, at least, different chronological ages. 
Although comparisons between U-K-based and Scandinavian children have been 
made (Snowling, 2000), interpretations are difficult when the children are leaming 
different writing systems, even if those systems are subject to different 
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developmental sequences. The present study, which aims to describe the 
development of two writing systems within the same child, will inform this debate. 
There continues to be a lot of dispute among researchers regarding the process of 
reading in alphabetic languages (Gough, Ehri & Treiman, 1992). One set of ideas 
views reading as a process that is driven byvisual processes. Underwood (1986), for 
example, defined reading as an information processing skill that emphasises the 
available sources of information and the related transformational processes necessary 
to convert a visual symbol into a spoken utterance. Proponents of the visual 
processing view of reading argue that new readers focus on aspects of a word such as 
its shape, or a single characteristic like a letter/stroke that may correspond to any 
given unit of meaning. This suggests that information about meaning is first 
associated with what can be seen rather than what can be heard or anticipated 
(Landerl, Wimmer & Frith, 1997). 
Aghababian & Nazir (2000) provide evidence that the basic visual skills related to 
word recognition are learned very early by children who are just starting to read. 
Their research also shows that these skills become more cfficient as children get 
older, possibly due to greater experience. The more adept a child or person becomes 
at word recognition, the more fluent his or her reading is. In other words, skilled 
reading is characterised by hefty sight word vocabularies, which a reader stores in 
memory. Ehri's (1992; 1997) model of sight word reading suggests that the print 
which readers are exposed to interact with the phonological representations 
previously established. Therefore, novice readers will use their limited letter and 
sound knowledge to ren-dnd themselves of related linguistic sounds. Expert readers 
will have a wider repertoire of associations between letters and sounds but most 
importantly are able to automatically recognise many words without having to read 
them letter by letter or analyse other phonological components, such as their onset 
and rime. 
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1.3. Phonological Representations 
Goswarni & Bryant (1990) view reading development as an extension of the 
development of phonological representations in oral language. Therefore, in their 
view, the development of reading is not necessarily sequential and grapheme- 
orientated. Rather, reading development is based on the child's sensitivity to the 
different levels of sounds in words. 
In this perspective, there are different levels of phonological awareness and the child 
who is able to recognise syllable level and phoneme level representations win display 
more advanced sensitivity to components of words. Furthermore, it is also argued 
that children tend to recognise syllables earlier than phonemes because the 
phonological sensitivity required to recognise an isolated phoneme is more acute than 
that which is needed to recognise a group of sounds that comprise a Syllable. 
Therefore, in this theory, the greater the skill in phoneme awareness, the more likely 
it is that a child will have good word reading ability. This should be evident at all 
ages. 
A second prediction of this theory is that children do better in measures of syllable 
awareness earlier than theywill on measures of phoneme awareness. In the present 
study, this hypothesis is tested through the use of syllable and phoneme tapping 
tasks. These measures allow another prediction of this theory to be tested. 71hat is 
that children who have good phonological awareness skills at the more complex level 
of sound analysis Cie, the phoneme level) will be better readers. Those with higher 
scores on phoneme awareness measures should produce higher scores on measures 
of word and nonword reading than children with poor scores on a phoneme tapping 
task. Inversely, good and poor readers should be dissociated in their performance 
in the phoneme tapping task. 
Comprehension 
Hoover & Gough (1990) proposed that reading is composed of only two main 
components namely decoding and linguistic comprehension. In their model of 
reading ability (called a simple view of reading), they argue that there can be no such 
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thing as reading ability when one of the two components is inadequate. For example, 
sufficient decoding ability that is not backed up by linguistic knowledge would be 
reading without comprehension; sometimes called hyperlexia. The inverse would be 
dyslexia, which is argued to be evident when adequate linguistic competence is 
accompanied by poor decoding ability. 
In the simple view of reading, decoding is defined as the rapid ability to derive 
representations from print at the word level. Alternatively, it may be referred to as 
efficient word recognition. This ability allows access to the correct entry in the 
mental lexicon, which in turn enables the retrieval of semantic information at the 
word level. Decoding in this view could be argued to encapsulate both the 
phonological and semantic aspects of word reading. Beginning readers leam to 
represent knowledge with linguistic and phonological equivalents. These 
representations access the mental lexicon. In a novice reader, there may be many 
words that are not phonologically represented which exist within the mental lexicon. 
However, Hoover & Gough do not specify the type of phonological representation 
used in efficient word recognition. Word recognition could be done through letter- 
sound correspondences, analogy, or some other process; though other researchers 
Cie, Goswami, 2000; Snowling, 2000) have attempted to specify the level of 
representation that children use when starting to read. 
As the mapping of linguistic knowledge on to phonological representations increases, 
these transform into orthographic representations that become stored as whole units. 
Skilled reading accesses finguistic knowledge more directly through a grapheme-based 
system, which is most hkelyto happen when the phonological, print and semantic 
aspects of the word are experienced together at least once. Skilled reading, therefore, 
is evident when orthographic representations allow direct access to the mental 
lexicon. 
I he second component in the simple view of reading is linguistic comprehension. 
This is defined as an aspect of comprehension or the ability to understand lexical 
information in its oral form This ability also brokers the connection to semantic 
information at the word level. It is not sufficient for one to simply identify the 
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sounds as having linguistic content. Rather the sounds must trigger meaning in the 
listener. Lexical or linguistic information may come in the form of vocabulary, 
sentence comprehension, paragraph comprehension or text comprehension. 
Reading comprehension is an aspect of comprehension that is essentially the same as 
linguistic comprehension except in terms of the modality by which information 
comes to the perceiver. In reading comprehension, symbols are grapheme-based and 
are perceived visually. However, reading comprehension is also composed of the 
same sub-abilities as linguistic comprehension namely vocabulary, sentence 
comprehension, paragraph comprehension and text comprehension. Hoover 
Gough consider the type of language that is usually used in speaking and writing as a 
source of difference between linguistic and reading comprehension. They argue that 
is more likely for narrative or natural language to be used during speaking and more 
formal or expository language to be used when writing. It is possible that the 
difference in the type of language adds a layer of difficulty during reading 
comprehension. To avoid this layer, they suggest that equivalent discourse styles be 
used in evaluation or diagnostic tools used to assess these two types of 
comprehension ability. 
The simple view of reading may be considered an example of a bottom-uP theory of 
reading in the sense that it gives prime importance to decoding. Such bottom-up 
theories posit that decoding precedes comprehension and is independent of any of its 
processes. The simple view diverges from the strict bottom-up models of reading is 
terms of the proposed interdependence of decoding and linguistic comprehension. 
Hoover & Gough further explicate their theory by proposing a computational model 
of reading. They argue that a good estimate of reading ability is the product of the 
performance indexes in decoding and linguistic comprehension. By using such a 
relationship, it can be shown that when one component is at zero value, reading 
comprehension will also be zero. Therefore, to indicate some success in reading, 
both components must be represented by a positive whole number. 
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On the basis of this theory, it can be predicted that skilled reading is composed of 
skilled word reading and skilled linguistic comprehension. Among the measures of 
this study, sentence assembly or comprehension is operationalised as skilled reading, 
word reading as decoding and listening comprehension as linguistic comprehension. 
2. Data analyses on Theories on Literacy Development 
The procedures and measures described in this section pertain only to the analyses 
investigating the predictions derived from the theories discussed in Section 1 of this 
chapter. The second series of analyses concerns the identification of the unique 
predictors of Filipino and English literacy skills amongst the bilingual-biliterate 
children in this study. The procedures used and the changes in the constitution of 
the sample in these analyses are explained in Section 3 Pata analysis on the 
prediction of literacy skills in Filipino and in English), which immediately follows this 
section. - 
2.1. Procedure 
The data derived from the Grade 1 to 6 Filipino/English bilingual children formed 
the basis of the analyses performed to assess the theoretical predictions outlined in 
the previous sections of this chapter. The children were tested in school, at home or 
a neighbourhood centre (see Chapter 2 for details). 'Me order of tasks was 
randomised but counterbalanced for language. However, due to constraints beyond 
the control of the research, not all of the 479 children completed all tasks. The 
random order of task administration meant that non-completion was also random 
within the data set. All the children were included in the analyses unless they did not 
complete a particular task included ia a specific analysis. When some subjects were 
excluded, these were specified in the relevant section of the thesis. 
2.2. Measures 
All the test materials and administration procedures were developed following pilot 
work and development and are described in detail in Chapter 2 (General Methods) of 
this thesis (see Appendices A and B for sample test items and stimulus cards). 
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Analyses for this particular set of aims were conducted by grade to provide a 
comparison of early literacy skills in the first, and possibly, second grade with those 
of more able students in higher grades. The age range is appropriate to cover the 
main stages hypothesised in each of the theories. 
Different sets of variables were used to test the predictions of the theories discussed 
in Section I of this chapter. The specific sets of variables were chosen on the basis 
of their relationship to the predictions being investigated. For the particular purpose 
of the validating the theories on processing at the level of the single word, word 
reading and spelling were assigned as the dependent variables while measures of 
phonological-based skills and visual-based (direct access) processes were used as 
predictor variables. The first set was composed of phonological skill measures, 
namely nonword reading, phoneme tapping, syllable tapping and word span. Visual 
or lexical access measures constituted the second set and included visual-shape 
memory, block design, rapid visual naming of pictures of objects and picture 
arrangement. 
For the investigation concerning the development of phonological representations, 
performance on phonological segmentations measures across languages and grades 
were compared and correlated with word reading performance. Finally, sentence 
comprehension scores correlated with word reading and listening comprehension 
scores across the six grade levels in order to assess the suitability of Hoover & 
Gough's simple view of reading in the context of the bilingual-biliterate children in 
this study. 
2.2.1. Filipino and English Word Reading 
The word reading measure was developed using words selected on the basis of 
frequency of occurrence, phoneme complexity, and word length. This produced 46 
Filipino words and 72 English words. These were presented on separate stimulus 
cards, with the children being asked to read them in the language represented. 
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2.2.2. Filipino and English Spelling 
The spelling measure was administered in groups. The Filipino version has 51 items 
consisting of 7 letters and 44 words. The English language equivalent had 49 items 
consisting of 7 letters and 42 words. The letters were dictated twice whilst the words 
were spoken twice in isolation and once in a sentence context. The children had to 
write the letter or word on the answer sheet provided. 
2.2.3. Filipino and English Sentence Comprehension 
'Me sentence comprehension task required the child to order words presented in 
strips of cards into a correct sentence. Ile Filipino version has 9 items while the 
English version has 10 items. The children ordered the cards and the examiner 
noted the order on a marking sheet. 
2.2.4. Visual-Shape Memory 
The visual-shape memory task was composed of five items. Each item presented the 
child with a figure that was shown to the child for 10 seconds. When the picture had 
been taken away from sight, the child was asked to draw the figure in a box on a 
standard answer sheet. 
2.2.5. Block Design 
Block design is one of subtests of the Wechsler Intelligence Scales for Children-R 
(WISC-R). This required the child to produce a two-dimensional pattern using three- 
dimensional patterned blocks. Procedures for administering the test and scoring 
were taken from the test manual (Wechsler, 1974). In the present analyses, the block 
design task was considered as a measure of visual-spatial ability. 
2.2.6. Picture Stories 
The picture stories task in this study is based on the picture arrangement subtest of 
the Wechsler Intelligence Scales for Children-Revised (WISC-R). The task required 
the child to sequence a set of pictures presented in a jumbled up in order to make a 
logical story. There were fifteen picture stories that comprised this measure. 
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2.2.7. Filipino and English Rapid Visual Naming ofPictures 
Six line drawings of common objects were presented on stimulus cards. After 
showing mastery of the names, the children were asked to name the pictures as 
quickly as possible. Four repetitions of each object produced 24 items arranged in 
six rows and four columns. In Filipino, the six words produced a total of 13 
syllables, giving the card a total of 52 syllables. In English, there were 10 Syllables for 
the six words, giving the entire stimulus card a syllable-length of 40. 
2.2.8. Filipino and English Nonword Reading 
There were 17 English nonwords and 17 Filipino nonwords, presented on different 
stimulus cards. Altering a consonant or consonant blend in the onset, middle, or end 
of a word created English nonwords. Filipino nonwords were produced by the same 
method except in cases where whole syllables were replaced in order to reflect the 
multi-syllabic nature of the Filipino orthography. The procedures used for the word 
reading task were followed for administering these tasks. 
2.2.9. Filipino and English Phoneme Tapping 
These tasks involved the test administrator saying a word and the child tapping out 
the number of phonemes in the word. There were 18 English items and 20 Filipino 
items. 
2.2.10. Filipino and English Syllable Tapping 
These tasks were similar to the phoneme tapping tasks but instead of tapping the 
number of phonemes, the children were asked to tap the number of syllables in the 
word the examiner said. The Filipino syllable tapping test had 18 items with words 
from 1-6 syllables long. The English version had 15 words ranging from 1-5 syllables 
long. 
2.2.11. Filipino and English Word Span 
Ihe word span tasks used sequences of colour words that were spoken by the 
examiner for the child to repeat in correct order. Series of items increased from two 
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to eight words. Every two sequences, the number of words in the span increased by 
one producing a total of 14 lists. The procedures mirrored those used in measures of 
digit span. In the Filipino language version, there were eight two-syllable and two 
four-syllable colour words The English version had eight single-syllable and two two- 
syllable colour words. 
2.2.12. Filipino and English Listening Comprehension 
Filipino and English versions of the test were identical except that the Filipino 
version comprised 30 items and the English version 31 items. Picture 
prompts/passages were shown/read to the child. All items required the child to 
listen to a question and indicate whether the testers' statement about the 
picture/passage was correct or incorrect on a standard answer sheet. 
2.2.13. Filipino and English Rapid Visual Naming of Colours 
Two cards, one for Filipino, and another for English were used for this task. Each 
card contained six repetitions of four colours pseudo-randomly distributed across an 
array of eight rows by three columns. Children were asked to name the colours in 
one of the two languages as quickly as possible. 
2.2.14. Rhythm tapping 
The rhythm tapping task presents the child with a series of taps interspersed with 
short or long pauses. The sound patterns become progressively longer and more 
complicated. The task requires the child to reproduce the pattern of the taps. 
2.3. Results and Discussion 
The analyses conducted to assess the theories will be reported in the same sequence 
that the theories were described in the introduction of this chapter. These assess the 
fitness of the theories of literacy described in Section I of this chapter in explaining 
the development of literacy in Filipino and in English among the bilingual-biliterate 
children in this study. - 
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2.3.1. Word Reading 
Marsh et al argue that visual skills are more important in the first stage of learning to 
read than they are in the latter grade levels. This implies that visual abilities should 
correlate more with word reading in early grades than in the higher grades. Thus, 
visual skills should be more likely to predict word reading scores in the early literacy 
stages in comparison to the prediction provided by phonological-based processes. 
To assess this, intercorrelations were computed between the word reading scores and 
the measures for visual skills (visual-shape memory, block design, picture stories and 
rapid naming of pictures) and phonological skills (nonword reading, phoneme 
tapping, syllable tapping and word span). Table 3-1 shows that Marsh et al's 
hypothesis for word reading development in English does not hold true amongst the 
children in this study. From the very first stages nonword reading is the primary 
correlate of word reading. Though visual skills also correlate with word reading in 
English, these become more influential towards the fifth and sixth grade. This is the 
opposite pattern to that predicted on the basis of Marsh et al. A similar conclusion 
can be derived from the data on word reading development in Filipino. The ability 
to decode letter strings, as evidenced by nonword reading skill (or segmentation skin), 
is the primary correlate of the word identification skills in most grades, including 
those representing the initial stage of literacy acquisition. 
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Table 3-1. Correlations I)ctween visual mid phonological sUls and word readinv bý 
rade level 
Eng lish Word Reading 
Skills/Grades 1 4 5 6 
Visual Tasks 
Vistial-sliape memory . 245ý"' . 243 . 289"* . 166 . 446** . 268 Block Design . 235" . 205 . 192 . 341" . 463" . 395" Picture Stones . 524"', "- . 391" . 189 . 586"* . 667"* . 334"" Rapid naming of 
pictures" 
-. 532"ý -. 464" -. 439", -. 690"- -. 875" -. 926" 
Phonological tasks 
Nomvord readiiig' . 802- . 72Týý' . 82T' . 693" . 654ý'* . 795`ý Phoneme tapping" . 342'ý" . 187 . 209 . 343" . 440- . 148 Syllable tapping' . 374' . 316, . 170 . 662" . 513" . 667"' Word span . 308: ý` . 427'' . 369', - . 293** . 466" . 383" 
Filipino Word Reading 
Skills/Grades 1 2 3 4 5 6 
Visual Tasks 
Visual-sliapc meniory . 270 . 443" . 32Y* . 032 . 309-- . 246 Block Design . 228 . 346** . 120 . 143 . 405"" . 328 Picture Stories . 461" 
_ 
. 343** . 077 . 484", * . 556" . 316 Rapid naming of 
picturcs" 
-. 612" -. 474" -. 168 -. 256' -. 398"', . 506"' 
Phonological tasks 
Noinvord readiiig-' . 73P' . 65 1 . 476" . 42Uý . 41Tý` . 868; --- Phoneme tapping" . 361", . 232 . 262 . 427" . 449"" . 162 SyUable týpping' . 383" . 217 . 224 . 493" . 408-` . 767" Word span" 194 257 34 1" . 264 . 340", 280 
ýp < 0.05 p<0.01 
intralaiguage measure 
However, it merits mention that visual sUls are significantly and positively correlated 
with word reading in both languages indicating that both visual-based and 
phonological-based processes are related to word reading across all the grade levels. 
To further investigate these relationships, regression analyses were conducted to 
identify which of these two sets of processes predicted the largest amount of variance 
in word reading. Hierarchical regression procedures, which entered sets of predictors 
(visual and phonological skills) either separately or in combination, detern-une the 
amount of prediction unique to each of these sets. Table 3-2 presents the adjusted 
R'values derived through these analyses. 
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Table 3-2. Predictors of -word reading abili , in Fili ino and English 
Gradcs FilipitioNN"ord Rca 
-fing En--lish Word 
R-cadi,, L, ----1 
1 
. 
4.16 
. 633 . 
716 
. 
428 
. 
693 
. 
740 
2 
. 
352 
. 
530 
. 
629 
. 
299 
. 
570 
. 626 3 
. 
157 
. 
380 
. 
422 
. 
255 
. 
702 
. 
729 
4 
. 
226 
. 
353 
. 
411 
. 
576 
. 
619 
. 
682 
5 
. 
335 
. 
311 
. 
391 
- . 
831 
. 
493 
. 
880 
6 
. 
926 
. 
866 669 
. 
906 
Note i: Visual Skills: rapid nanting of pictures, block design, visual-shape memory, 
picture stones; Phonological Skills: plionerne tapping, nonword reading, Sý, Hablc 
tapping, word span 
Note2: All adjusted R2 VaJIICS greater than . 
157 are significant at the . 
05 level 
In each of the initial grades, these analyses indicated that phonological-based skills 
predicted more unique variability in reading sUls than vistia-l-based processes. This 
was the same for both languages, though the pattern varied between English and 
Fihpino. In English, the level of prediction provided by these measures is almost 
entirely accounted for by phonological skills in the first three grades, but changes to 
being predicted by visual-based skills in the two higher grades. Filipino, on the other 
hand, shows some level of unique variability explained by both types of processes for 
all but the sixth grade level, where reading is almost entirely predicted by 
phonological skills. 
These suggest the Marsh et al model does not provide the theoretical framework by 
which reading development can be explained among the bilingual-biliterate children 
in this sample regardless of langtiage. Phonological skills play a dominant role in the 
acquisition of reading skHl from the initial stage where literacy learning begins. If 
Marsh et al's view is an adequate explanation of monolingual literacy acquisition, then 
the requirement to learn a second transparent script leads to a radical change in the 
developmental sequence that -, in English reader progresses through. 
2.3.2. Spelling 
If spelling and reading are indeed complementary abilities, then it can be predicted 
that spelling ability aniong these children will -also be predicted by phonological skills 
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but at different points in the developmental sequence. Frith argues that in the 
logographic stage, visual skills will predict literacy ability. However, phonological 
skills will predict spelling ability earlier than they would reading skills. Table 3-3 
displays the intercorrelational statistics that show the relationship between spelling 
and the visual (visual-shape memory, block design, picture stories, rapid visual 
naming of pictures) and phonological skills (nonword reading, phoneme tapping, 
syllable tapping, word span) used in this study. 
These correlations show that phonological skills, specially nonword reading and 
syllable tapping were good predictors of spelling ability from the earliest grade levels 
in both languages and become excellent predictors at the highest grade, particularly in 
Filipino. However, what is apparent is that visual skills contribute consistently to 
English spelling throughout the grade levels and in the early grades for in Filipino 
spelling. By fourth grade, Filipino spelling seems primarily to be related to nonword 
reading and syllable tapping. 
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Table 3-3. Correlations between visual and phonological skills and spelling by grade 
level 
I Skills/Grades I11 
Vist 1,11 -slupc mcilloly . 379; '* . 355. " . 427*" . 299*ý' . 42T* 
j 
. 164 Block Design . 32 . 326*'. . 207 . 278`ý . 343 . 284 Picture Stories . 604** . 492** . 201 . 562** . 485"r"r . 375** Rapid naming of -. 440"-"- -. 478-" -. 535- 6-56` -. 677"', -. 56Tý` 
Nonword ruadimg, " . 712*ý' . 60T . 707'-'--' . 655*ý' . 
553ý'* 
. 
717' 
Phoneme tapping" . 
248"' 
. 
156 
. 
330-c' 
. 
338" 
. 
386" 
. 
293 
Syllable tapping" . 
40Y 
. 
308" 
. 
335" 
. 
516' 
. 
617" 
. 
530" 
Word span" . 
356", 
. 
381"' 
. 
306" 
. 
39 1 
. 
556, -` 
Filipino Spelling 
Skills/Grades 1 2 3 4 5 6 
Visual Tasks 
'Visual-shape memory . 
277 
. 
330'"' 
. 
305`* 
. 
209 
. 
158 
. 
245 
Block Design . 
200 
. 
309" 
. 
082 
. 
286" 
. 
153 
. 
247 
_ Picture Stones . 
506"' 
. 
37 
. 
119 
. 
509`* 
. 
292 ` 
. 
391 
Rapid nanung of -. 630' 384`1 -. 241 -. 335'"' -. 560"" -. 437" 
Nonword reading' 89ý, * .4- . 462"' . 316*" . 485" ý11 . 501`ý . 806-11 
Plionenic tapping'_____ . 388** . 323** . 246" . 359"" . 283** . 121 _ Syllable tapping" . 392** . 154 . 225 
" 
. 562** . 355** . 824" _ Word span" . 200 . 239"" . 329-` . 254 . 116 . 361"ý 
p<0.05 ýp<0.01 
intralmiguage measure 
Regression analysis was conducted to determine the unique and combined 
I it) I contributions of visuA and phonological skills in the prediction of spel ing abil ,n 
the two languages in the same way that it was done for word reading ability in the 
prior sections. Table 3-4 shows the results of these analyses. 
The data presented on Table 3-4 indicate that both processing sUls predicted unique 
amounts of variance (reported as adjusted R2 values) in spelling ability in both 
languages except sixth grade, where phonological skills predicted as much as the 
combined analysis. Spelling ability in both languages seenis to involve a corribination 
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of plionologically mediated and direct access processes for most of these biscriptal 
children. 
Table 3-4. Predictors of spcIIinv abilitv in Filimno and Enalish 
Grades Filipino Spelling English Spclling 
Visual Phon Combined Visual Phon Combined 
1 . 475 . 372 . 539 . 464 . 578 . 639 2 . 246 . 287 . 392 . 387 . 393 . 543 3 . 146 . 245 . 302 . 430 . 607 . 689 4 . 270 . 335 . 419 . 563 . 501 . 628 5 . 315 . 289 . 414 . 514 . 453 . 614 6 . 293 . 765 . 783 . 374 . 619 . 642 Note. Visual SkiHs: rapid naming of pictures, block design, visual-shape mcniory, picturc 
stories; Phonological Skills: plioneme tapping, nonword reading, syllable tapping, 
word span 
Note2: AD adjusted R2 values greater than . 146 are significant at the . 
05 level 
Additionally, spelling ability together with dccoding/phonological skifls combined 
predict substantial amounts of variability in word reading (63% of Gr. 1 word reading 
in Filipino is predicted by nonword reading, s; yllable tapping and spelling in the same 
language whilst 70'YO of the variance in Gr. 1 word reading in English is explained by 
nonword reading, spelling and phoneme tapping in the same language). It can 
therefore be concluded on the basis of the above analyses that the Frith model does 
not explain the reading development process used by the children in this data set in 
either language particularly where spelling is concerned. 
2.3.3. Phonological Representations 
Goswarni & Bryant argue that reading acquisition depends on the development of 
phonological representations within oral language. The first prediction of their 
model is that children will develop syllable awareness earlier than phoneme 
awareness. Second, this model suggests that in a transparent language, phoneme 
tapping will develop carticr than in a less transparent language because such 
languages allow more specified phonological representations to develop earlier. The 
third prediction is that phoneme tapping skill will predict word reading ability, thus 
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the better the scores on phoneme tapping, the better performance wiH be in word 
reading. 
A three-way analysis of variance was performed with six levels of grade (between 
subjects), two levels of language (Filipino and English) and two levels of tapping 
tasks (phoneme and syllable tapping). This produced main effects of grade 
(F(5,473) 
-10.11, p< . 001), a main effect of language 
(F(1,473) 
m 127, p<. 001), and a 
main effect of task 
(F(,, 
473) -857, p<. 001). It also indicated a two-way interaction 
between language and task 
(F(1,473)- 65, p< . 001). However, there was no evidence 
of interactions involving grade (grade by language: 
F(5,473) 
m *918, p- . 469; grade by 
task: 
FA 
473) ý 1.16, p - 325; grade by language by task- Fs,, 73) -. 885, p- A91). The 
two-way interaction between language and task was investigated by comparing task 
effects within the languages. These analyses indicated that syllable tapping was better 
than phoneme tapping in both languages (Filipino: F (,,, 7, ) - 394, p <. 001); 
English: F(1,473) -927, p< . 00 1). 
The first prediction of the Goswami and Bryant model is that children will develop 
syllable awareness earlier than phoneme awareness. Ihe data presented bears this 
out. The children in this study performed better on the syllable tapping task than 
they did on the phoneme tapping task in both languages. This trend is presented on 
Figure 3-1, which shows the developmental trajectories of syllable and phoneme 
tapping in Filipino and English. 
7he second hypothesis of this model suggests that phoneme tapping win develop 
earlier in a transparent language than in a less transparent language. The significant 
interaction between language and task found in the above analysis is consistent with 
this view. Figure 3-1 indicates that this interaction is due to there being a greater 
difference between languages in the phoneme tapping task than in the syllable 
tapping task. Syllable-level processing seems to have developed to a high level in 
both languages by Grade 1; however, phoneme tapping is much better for Filipino 
words than it is for English words. This effect is accompanied by main effects of 
language and developmental trend. The lack of an interaction with grade suggests 
that development is proceeding in the two languages at the same rate though English 
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may be lagging behind. Analyses of simple main effects of language differences in 
phoneme and syllable tasks indicate that both tasks are, overall, better performed in 
Filipino (phoneme tapping: F(,, V, )ý 124, p<. 001; syllable tapping: 
F(1,473)- 8.518, p< . 005). 
100 
,0 aw 0 
90 
Tasks 
80 
Filipino syllable 
tapping 
70 
MUMMA BID It 
English syllable 
60. tapping 
0 L) 
5 50 - 
Filipino phoneme Z 
(D Q 0 mom 
goal 00400" tapping 
(D '0 
w -0 40 - 
of 
1 
06110 
English phoneme 
M a) :i 
at% 
30 1- 4 tapping 
12345 6 
Grade Levels 
Figure 3-1. Developmental trajectories of phoneme and syllable tapping in Filipino 
and English across the grade levels 
'Me third prediction is that phoneme tapping skill will correlate significantly with 
word reading ability, thus the higher the scores on phoneme tapping, the better 
performance will be in word reading. Table 3-5 presents the correlations between 
word reading, phoneme tapping, and syllable tapping in both languages. These 
correlations do not conform to the prediction. The table presents word reading and 
its relationship with phoneme tapping and syllable tapping in both languages by 
grade. The columns show the grade levels and the language in which word reading 
was assessed. The rows show the segmentation tasks by language. By placing the 
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r values for each language side by side for each grade level, the differences in the 
degree of correlation can be appreciated more clearly. 
The table shows that Filipino syllable tapping is correlated significantly with word 
reading across all grade levels. For first grade, the segmentation tasks in both 
languages correlated highly with the word reading tasks in both languages. This 
changes in Grade 2 where English phoneme tapping does not correlate significantly 
with English word reading. Meanwhile, for Filipino word reading, only the 
segmentation tasks in the same language are found to be significant correlates. Third 
grade word reading scores in both languages are significantly correlated with the 
syllable segmentation task in Filipino but not in English. Interestingly only intra- 
language correlations for word reading and phoneme tapping are significant Cie, 
English word reading is significantly correlated with English phoneme tapping 
whereas Filipino word reading is significantly correlated with Filipino phoneme 
tappino. The inter-language correlations for the same measures are not significant. 
For Grades 4 and 5, all the measures correlate significantly with each other. By sixth 
grade, phoneme tapping is not significantly related to reading whereas syllable 
tapping ability in both languages is highly related to word reading in both languages. 
These data show that amongst the children in this study, syllable tapping was more 
often significantly related to word reading than phoneme tapping. More precisely, 
syllable tapping in Filipino is the one consistent correlate of word reading in both 
languages across the grades. This finding indicates that word reading performance in 
both English and Filipino among the bilingual-biliterate children in this study can be 
predicted from their syllable segmentation skills in Filipino. The fact that this is 
particularly the case amongst the most experienced readers (ie, sixth graders) and 
occurs in scripts that vary from highly regular to highly opaque is not consistent with 
the current models of phonological representations and their relationship with 
reading acquisition (Goswarni, 2000). 
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2.3.4. Comprehension 
Hoover & Gough argue that skilled reading is composed of skilled word decoding 
and skilled linguistic corriprcliension. In this study, sentence asseniblý, or 
comprehension is used as the measure of reading for understanding beyond tile level 
of decoding the single word, and listening comprehension is the measure of linguistic 
comprehension. To assess this relationship, intercorrelations between sentence 
comprehension, word reading and listening comprehension scores were performed. 
Table 3-6 presents the findings by grade level. 
Table 3-6. Correlations bct-ween Sentence comprehension, Word reading, Listening 
comprehension in Filipino and English across grades 
Grades 1 21 3 1 4_ 1 -5 
1 6 
Filipino Sentence Comprehension 
Filipino Word 
reading 
. 29T . 37T . 
598** . 45T", . 44 1 . 839" 
Filipino Listening 
cornprehension 
. 330" . 31W"' . 182 . 
087 . 142 . 377" 
English Senteric Comprehension 
English Word 
reading 
. 65W'' . 499** . 667" . 
652ý` . 71V* . 625" 
English Listening 
comprehension 
r 
. 435"' . 52Y"' . 570" . 
551, . 707" . 730" 
P< . 001 
Although the English correlations are consistent with decoding and linguistic 
comprehension being important predictors of sentence comprehension, the same 
pattern is not found in the Filipino language data. These findings suggest that 
listening comprehension is less important for Filipino skilled reading than it is for 
English skilled reading. The resultsalso imply that in the first two as well as the last 
grade levels, Filipino listening comprehension is significantly related to Filipino 
skilled reading. However, nonsignificant correlations were found for these two tasks 
among children in the middle grades (Grade 2 to 5). This signifies that the variability 
in listening comprehension predicts very little variability in sentence comprehension. 
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Table 3-7 presents the individual and combined predictions of word reading and 
listening comprehension of the variability in scores in sentence comprehension in the 
two languages. 
Table 3-7. Predictors of sentence conint-clicnsion in Filinino and Fmilish 
Grades Filipino Sentence Comps English Senteiicc Conips 
FWR FLC Combined EWR ELC Combined 
1 . 232 . 097 . 425 . 179 . 465 
2 . 134 . 091 . 148 . 240 . 265 . 336 
-3 . 
351 . 022 . 371 . 460 . 407 . 634 
4 . 199 -. 004 . 192 . 417 . 294 . 504 
5 . 183 . 006 . 196 . 480 . 472 . 639 
6 . 698 . 127 . 726 . 323 . 421 . 486 
Note. FWR= FilipMo word reading- FLC=Fihpirio hstening comprehension; EWR= 3 English word reading; ELC =English listening comprehension 
NotC2: All adjusted R2 values greater than . 
022 are significant at the . 05 
level 
When word decoding and linguistic comprehension are combined as predictors of 
Filipino sentence comprehension, Filipino listening comprehension adds little to the 
prediction of Filipino sentence comprehension compared to decoding alone. Across 
all the grades, word reading explains a larger aniount of variance in sentence 
comprehension scores than listening comprehension in Filipino. This confirms the 
findings of the intercorrelational analyses regarding the strength of the relationship 
between word decoding and text-level processing in Filipino. 
On the other hand, sentence comprehension in English is best explained by the 
combined prediction of listening comprehension and word reading, which implies 
that each variable contributes a unique degree of explanation about the variability in 
sentence comprehension scores. It is only in the first and third grades that word 
reading accounts for a greater amount of variability in English sentence 
comprehension. These findings signify that skilled text-level processing in English is 
hinged upon both skilled word decoding and linguistic comprehension. 
The predictions that arise from the theory proposed by Hoover & Gough are 
supported by the results concerning sUlcd English sentence comprehension but not 
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by those found for Filipino sentence comprehension. The former hinges on skilled 
performance on both decoding and linguistic comprehension tasks whilst skilled 
decoding ability appears to provide a direct route to Filipino sentence comprehension 
ability by itself. This suggests that the acquisition of word reading and linguistic 
competence in English occur simultaneously, and therefore, are almost equally 
relevant in the performance on text-level processing. 
3. Data analyses on Predictors of Literacy Skiffs in Filipino and in 
Engfish 
Following from the conclusions derived from the previous analyses that none of the 
four theories investigated fully accounts for the literacy development of the Filipino- 
English bilingual-biliterate children in this study, this section presents a description of 
the nature of literacy among these children. 
3.1. Sample 
Generally, most of the children in the entire sample were involved in the succeeding 
analyses. However, nine children were excluded from the sample because these were 
outliers in some of the measures. 
Two children in Grade 5 had to be removed from the data set because they had zero 
scores on the block design subtest, which greatly influenced the amount of variance 
that was accounted for when this variable, together with age and sex, was partialled 
out. By removing these two outliers from the group, the variance in the scores on 
block design was reduced from . 23 to . 09. 
Another fifth grade outlier was excluded from the analysis because this cud's 
Filipino spelling score was noticeably different from the rest of the cohort. The same 
rationale was used to remove a child from Grade 3 with extremely low scores, also in 
the same measure. Two sets of results are presented for Filipino spelling - one 
comprising all the children in the sample, and the other omitting these outliers (see 
Tables 3-10 and 3-11). 
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Five children from Grade 6 were removed due to poor English sentence 
comprehension scores and low block design scores. Again, these outliers were taken 
out only for the English sentence comprehension analysis and the results of analyses 
without them are presented in the alternative analyses in Tables 3-15 and 3-16. 
3.2. Measures 
Data analyses involved predicting the literacy skills in both languages. Three of the 
measures were considered indicators of literacy skill and thus assigned as dependent 
variables: word reading, spelling, and sentence comprehension. These three sub-skills 
were found to be highly correlated with each other in both English and Filipino as 
shown in Table 3-8. 
Table 3-8. Correlation between literacV measures in Filirmno and Enalish 
LiteracN, 
FilipIII() Filglish 
Measures Sl-. )elling Senteme Spelling Sentence Comprehension 
_Comprehension Word Reading . 615ý: . 54Y . 740ý: . 63 F.. 
Spelling . 548" . 696" 
ýP<. Ol 
On the basis of these significant relationships, it was deemed best to avoid predicting 
a literacy skill from another literacy skill by excludMig the other two dependent 
variables from the set of predictors entered into the regression analysis conducted on 
one of the dependent variables. The independent variables incorporated in the 
present analyses are nonword reading, phoneme tapping, syllable tapping, word span, 
rapid visual naming of colours and pictures, visual-shape memory, rhythm tapping, 
listening comprehension, and picture stories. These are described in Section 2.2 of 
this chapter. The combined variarices explained by age, sex and scores on the Block 
Design task were partialled out before the independent variables were entered into 
the stepwise regression procedure. 
The tables in this section present the results of stepwise regression analyses for each 
grade level. The first colurim indicates the grade level. The second column displays 
the combined variance predicted by age, sex, and scores on block design, which was 
91 
Literacy Development in Filipino and in English 
isolated prior to the entry of the independent variables. The succeeding colunins 
indicate significant predictors of variance and the order of entry into the stepwise 
regression equation of these individual predictors. Adjusted W values are also 
presented to indicate the total variance explained at each step in the regression 
analysis. The results generated in this set of analyses are presented by language. 
3.3. Results and Discussion 
Stepwise regressions by grade level were conducted to determine which among the 
underlying skills accounted for the most variance in scores on the literacy skills, 
namely word reading, spelling and sentence comprehension. The results are 
discussed by language, starting with the Filipino literacy skills. The findings of similar 
analyses procedures conducted to understand the literacy processes involved in 
English literacy skills are discussed in the next three sections of the results (see 
Sections 3.3.4 to 3.3.6). 
3.3.1. Filipino Word Reading 
Table 3-9 presents the results of the stepwise regression analyses conducted to 
identify the underlying processes that predict performance in word reading in 
Filipino. 
Grade I performance in Filipino word reading is best predicted by rapid naming of 
pictures (explaining 49% of the variability), nonword reading (170/6), and syllable 
tapping (20/6) which together accounts for 70% of the variance. Similar predictors 
account for 59% of the variance in second grade word reading. Nonword reading 
explains 35% of the variability in scores in addition to the constant variables. An 
additional 8% is explained by rapid naming (60/6), and visual-shape memory (2%). 
"Mrd grade performance is primarily predicted by rapid visual colour naming that 
predicts an additional 26% of the variance, followed by nonword reading and word 
span, which add another 12%. The 43% of the variance explained in Grade 4 
Filipino word reading is primarily due to nonword reading which explains 30%, 
phoneme tapping and picture stories explain additional variance with 7% and 4% 
respectively. 
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TabIc 3-9. Stepwise regressions for Filipino word readima across L-rades 
Filipino Word Reading 
Predictors Age, Sex, 1 2 3 
Blocks 
I-. 11)id v1sli'll ii0ii-, vord reading syflablc taj)pilig 
picture iiarnirig 
. 026 . 515 . 687 . 700 Grade 2 norrword reading rapid visual visiial-shapc 
picture naming memory 
. 153 . 508 . 568 . 594 Grade 3 rapid visual nonword reading word span 
colour naming 
. 061 . 322 . 415 . 440 Grade 4 nonword reading phoneme tapping picture stones 
-. 023 . 323 . 391 . 434 Grade 5 phoneme tapping 
. 092 . 220 Grade 6 nonword reading syllable tapping word span 
. 083 . 758 . 782 . 805 
The pattern of predictors that emerged in the first four grade levels is less clear at 
Grade 5, where only phoneme tapping emerged as a significant predictor of Filipino 
word reading. Explaining less than 20% of the variance in word reading scores, this 
level of prediction does not provide sufficient explanation about the processes that 
are related to the word reading skills of the children at this grade level. However, the 
absence of explanation by any other phonological measure is curiously specific to this 
grade level and is reversed in sixth grade where the influence of more phonological 
skills is again observed. Eighty-one percent of Grade 6 Filipino word reading 
variabifity is predicted by variables that had already emerged in the regression 
analyses for the lower grade levels. Nonword reading accounts for some 70% with 
syllable tapping and word span adding an additional 20% each. 
These findings indicate that across the grade levels (with the exception of Grade 5), 
Filipino word reading is basically a phonological process. Additional evidence comes 
from the earliest grade levels wherein the strongest prec: fiction comes from nonword 
reading in particular. Furthermore, direct access skills, as IIII by the significant 
contributions of rapid visual naming of pictures and colours, are 'also significant 
predictors. Similarly, performance at Grade 6 reflects that word reading in Filipino is 
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primarily a decoding skill with the vast majority of variance being predicted by 
nonword reading skill. 
3.3.2. Filipino Spelling 
In this set of analyses, the dependent variable is Filipino spelling ability. Again, 
separate stepwise regression analyses were conduced by grade level to identify the 
predictors of spelling skill among the bilingual-biliterate children whose performance 
on Filipino word reading was analysed in the previous section. In the main, the most 
frequently occurring predictor of spelling ability in Filipino is the rapid naming of 
colours; or pictures. Table 3-10 presents the findings. 
For Grades 1,3,4 and 5, it is the strongest predictor of spelling ability (with values 
ranging from 14% to 30%) indicating that accessing a word from memory is relevant 
in spelling performance in Filipino. This also implies that the spellers in this sample 
base their production of words upon familiar words. In first grade, rapid visual 
picture naming accounts for 33% of the variance in spelling performance, followed 
by nonword reading, which adds 10% to the prediction. Listening comprehension 
adds another 10% whilst picture stories contributes another 2%. The total prediction 
of performance on the Filipino spelling task reaches 61% when all these variables are 
combined. For the second grade, listening comprehension is the strongest predictor 
accounting for an additional 34% of the variance in Filipino spelling scores after the 
12% predicted by the control variables. Nonword reading (70/6), phoneme tapping 
(30/6), and rapid visual colour naming (20/6) add another 12% to the prediction. 
Only 24% of Grade 3 spelling ability was predicted by rapid visual colour naming 
together with the control variables. To investigate this further, one outlier on 
spelling scores was removed, improving the level of prediction to 43% (see Table 3- 
11). Rapid visual colour naming is still the primary predictor, accounting for nearly 
25% of the variance. This is followed by phoneme tapping, syllable tapping, and 
nonword reading. The exclusion of the outlier enabled the phonological measures to 
enter into the regression analysis, making its results more consistent with the other 
grade levels. 
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Forty-seven percent of Grade 4 spelling ability is accounted for by rapid visual 
picture naining (24'YO), listening comprehension (14%), and nonword reading (9(Y, )). 
In the analysis for fifth grade, less than 10% of the variance could be predicted from 
rapid visual picture naming (see Table 3-10). By removing one outlier on the spelling 
task, nonword reading emerged as an additional predictor increasing the aniount of 
variance predicted but only tip to 19%) from the 13% that is accounted for by rapid 
visual picture naniing. However, as in the case of word reading, the level of 
prediction at Grade 5 is still poor (see Table 3-11). 
For sixth grade (see Table 3-10), syllable tapping predicted 58% of the variance in 
spelling performance, followed by nonword reading which added another 10%, and 
finally listening comprehension which added about 2%. In total, these predictors 
accounted for 78% of the variance in Filipino spelling ability. 
Table 3-10. Stepwise rejuessions for Filipino spelling by grade 
Age, 
Predictors SCx' 2 3 4 
Blocks 
rapid %. Isti, ll PILIIIIV 1,1()I It's 
Grade I picture nam-ing reading cornprehension 
. 045 . 378 . 
481 . 593 . 610 _ listening nonword plioneme rapid visual 
Grade 2 comprehension reading tapping colour munmg 
. 117 . 460 . 
537 . 569 . 589 
rapid visual 
Grade 3 colour nan-iing 
. 053 . 239 
rapid visual listening nonword 
Grade 4 picture naming comprehension reading 
. 004 . 241 . 
385 . 476 
rapid visual 
Grade 5 014 picture nanung . . 106 
syllable tapping nonword listening 
Grade 6 reading comprehension 
. 107 . 679 . 
761 
. 778 
95 
Litcrat ýi - Developint, 111 ill Filipino and ill English 
Table 3-11. Stepwise regressions for Filipino spelling for Grades 3 and 5 without 
outliers 
Filipino Spelling 
Age, 
Predictors Sex, 1234 
Blocks 
rapid visual pholicilic. ýN-Ilablc tapping 11011WOrd 
Grade 3 colour naming tappuig reaclýrig 
. 053 . 298 . 355 . 400 . 432 
rapid visui-d nonWord 
Grade 5 picture namirig reading 
-. 006 . 137 . 192 
3.3.3. Filipino Sentence Comprehension 
The dependent variable in this set of analyses is sentence comprehension in Filipino 
whilst the predictor variables are the same as those in the word reading and spelhng 
analyses. 
The total variance of 389/0 in Grade 1 performance in Filipino sentence 
comprehension is mainly predicted by rapid visual picture naming which accounts for 
25% including the variability explained by the constant variables. An additional 13% 
is accounted for by picture stories (9%) and nonword reading (4%). Thirty-four 
percent of the variability in second grade performance was predicted by rapid visual 
colotir naming accounting for 22% of the variance, which includes the 3% predicted 
by the controlled variables. Syflable tapping (8%) and nonword reading (3%) add to 
the total explanation. Third grade performance is primarily explained by visual-shape 
memory, wh-ich explains 23% of the variability in addition to the constant variables. 
This is followed by syllable tapping (10%), rapid visual colour naming (9%) and word 
span (2%). The total amount of variance explained by these factors is 47% of 
Filipino sentence comprehension. Grade 4 sentence comprehension is similar to 
Grades 1 and 2 where rapid visual picture naming is also the first predictor, 
accounting for 19%. This is followed by phoneme tapping, which explains another 
8%, and picture stories, wfiich adds 30/0, making the total prediction 36% of Filipino 
sentence comprehension. Fifth grade sentence comprehension is again first 
predicted by rapid visual picture naming with 21% variability explained, followed by 
phoneme tapping (9(X, ) and listening comprehension (5%) making the total 
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prediction 42% including the 7% accounted for by the constant variables. In Grade 
6, the level of explanation reaches nearly 73% of the variance in Filipino sentence 
comprehension. Nonword reading accounts for most of the variability at 57%, with 
picture stories (50/o), phoneme tapping (20/6) and listening comprehension (20/6) 
adding another 9% of explanation. Table 3-12 presents these results. 
It can be inferred from these findings that Filipino sentence comprehension can 
essentially be predicted from variables that relate to direct access and phonological 
skills. Comprehension measures such as picture stories and listening comprehension 
add less to the explanation of the variance than these two sets of skills. It is only in 
the first and sixth grade levels that picture stories arise as the second strongest 
predictor. Listening comprehension, in the two instances that it emerged in the 
regression analyses, added only about 3% to the variance already explained by lexical 
access and phonological skill measures. 
The results of the separate stepwise regression analyses performed on these three 
literacy skills indicate that Filipino literacy is best predicted by a combination of 
phonological and lexical access skills. Rapid naming of pictures and colours, 
nonword reading, phoneme and syllable tapping contribute strongly to the prediction 
of word reading, and spelling performance in Filipino across all the grade levels 
including the small amount of variability explained in fifth grade. Sentence 
comprehension is likewise best predicted by these variables despite the expectation 
that picture and listening comprehension measures would be more predictive of 
performance. 
7hese findings are consistent with the conclusion in the previous chapter that none 
of the prevailing theories of reading development that have been proposed for 
monolingual English language speakers apply to the Filipino-English speaking 
children in this study. The children in this study use phonological abilities to decode 
and encode words in Filipino from the earliest grade level to the highest grade level. 
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Table 3-12. Stcpwisc rcgressions for Filipino sentence comprehension by Frade 
FiIil)iiIO Sell Crice ("01111-we ICIIS1011 
Age, 
Predictors Sex, 1 2 3 4 
Blocks 
rapid N. 1"11.11 pictilre I h)IINVOI (I 
picture stories reading 
Grade I naining 
. 041 . 250 . 379 
. 337 
rapid visuA syllable nonword 
Grade 2 colour tapping reading 
narning 
. 026 . 222 . 306 . 340 
v1sual-sliapc syllable rapid visual word span 
Grade 3 meniory tapping colour narning 
. 023 . 252 . 361_ . 450 . 471 
rapid visual plioneme picture stones 
Grade 4 colour tapping 
nanung 
. 041 . 232 . 307 . 335 
rapid visual plionerne listening 
Grade 5 piCLure tapping compreliension 
narning 
. 074 . 290 . 371_ . 421 
rionword picture phonerne listening 
Grade 6 reading stones tapping comprehension 
. 067 . 635 . 690 . 708 . 725 
3.3.4. English Word Reading 
Table 3-13 presents the results of stepwise regression analyses conducted to identify 
the predictors of word reading skill in English. 
Word reading in Grade I is primarily predicted by nonword reading, which accounts 
for 59% of the variability in scores. Rapid visual picture nai-iuing adds another 5% to 
the prediction whilst phoneme tapping adds a little over 2%, making the total 
amount of variance accounted for approximately 70%. For Grade 2 performance on 
the English word reading measure, about 62'YO of the vaniability in scores was 
accounted for by nonword reading (50%), picture stones (6%), listening 
comprehension (3%) and rapid visual picture naming (2%). For third grade, nearly 
70% of the variability in scores were accounted for by nonword reading (66%) and 
listening comprehension (2(%) in addition to the degree of explanation by the 
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constant variables (10%). Grade 4 is similar to the first three grades in that the 
primary predictor of English word reading is nonword reading which predicts 39%, 
followed by rapid visual colour naming (130%) and rapid narruing of pictures (50/(, ), 
making the total prediction approximate 70%. A shift in the primary predictor is 
seen in the latter two grade levels where rapid visual narming of pictures accounts for 
a large portion of the variance in the scores. Grade 5 English word reading is 
predicted by rapid visual naming of pictures, which explains 60% of the variability. 
The other predictors that contribute to the total prediction of 85"/o are rapid visual 
colour naming (13%), nonword reading, (20%) and listening comprehension (1%). 
Grade 6 performance is accounted for by rapid nari-Ling of pictures which explains 
69% in addition to the 15% accounted for by the constant measures. Nonword 
reading (3%), and vistial-shape memory (1%) contributed another 
Table 3-13. Stepwise regressions for English word rcadmg by grade 
1`11,11ish Word Readi ig 
Age, 
Predictors Sex, 1 2 3 4 
Blocks 
Grade I readUig picture iiiuiiuig tappuig 
. 044 . 631 . 685 . 
702 
nonword picture stones listening rapid visual 
Grade 2 reading comprehension picture nairtirig 
-. 004 . 508 . 563 . 
593 . 615 
nonword listenu-ig 
Grade 3 reading comprehension 
-. 005 . 678 . 694 
noirword rapid visual rapid visual 
Grade 4 reading colour naming pictures nal-rung 
. 121 . 515 . 
650 . 696 
rapid visual rapid visual nonword listening 
picture colour naming reading comprehension Grade 5 
. 072 uaming . 
829 . 845 . 853 
. 695 
rapid visual nonword visual-shape 
Grade 6 picture reading memory 
. 146 iianung . 
901 . 906 
. 868 
These findings suggcst that in the First four grades of school, English word reading is 
predicted by nonword reading, a decoding process that also predicts FIlIpIno word 
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reading. This indicates that decoding ability is just as an important a process in 
deciphering a word in English, as it is in Filipino especially in the first four years. 
The shift to rapid visual picture narn ing as the primary predictor in the last two grade 
levels suggests that by Grade 5 and 6, the children in this sample probably have many 
sight words and that lexical access skills more than decoding are useful in the task of 
reading words in isolation. This shift is not as dear in Filipino where the lexical 
access and phonological skills alternately emerge as the strongest predictors in 
different grade levels. Another difference between the two languages is the absence 
of segmentation skills in the prediction of word reading in English whilst it was a 
significant predictor of word reading in Filipino. The only instance of phoneme 
tapping emerging as a predictor of English word reading is in Grade 1 where it 
contributed only 2% of explanation. More frequently arising in the prediction of 
English word reading performance are comprehension measures (pictures and 
listenino though these contribute small amounts to the explanation. 
One interpretation of these data is that English word reading is built upon the 
phonological skills learnt in Filipino which appear to have been learned earlier or 
with greater ease than for English (see Section 2.3 of tfýs chapter for discussion). 
This suggests that what differentiates English word reading from Filipino word 
reading is the additional need for comprehension skills in English and lexical access 
of English words, particularly in later grades. 
3.3.5. English Spelling 
The dependent variable in this set of analyses is English spelling. Stepwise 
regressions were performed by grade level to understand the development of this 
sUl over six grade levels. Table 3-14 presents the findings. 
Grade I scores in English spelling is primarily predicted by nonword reading which 
accounts for over 42% of the variance in addition to the 13% that is accounted for 
by the constant variables. The other significant predictors of spelling ability in 
English are listening comprehension (60/6), picture stories (50/6), and rapid visual 
colour naming (30/6), which in total account for 70% of the variance in the 
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performance of Grade 1 children on the spelling task in English. Grade 2 variability 
is primarily accounted for by rapid visual colour naming, which explains 35% of the 
variance, followed by listening comprehension (120/6), nonword reading (50/6) and 
picture stories (30/o), making the total prediction 68%. For Grade 3 spelling 
performance, the strongest predictor is again nonword reading, which accounts for 
49% of the variability. This is followed by listening comprehension (130/6), rapid 
visual picture naming, picture stories and visual-shape memory, which contribute 
about 2% each to the prediction. Together with the variance accounted for by the 
constants, a total of 70% of Grade 3 performance can be predicted from this 
regression equation. Eighty-four percent of Grade 4 spelling ability is predicted by 
rapid visual colour naming (380/6), nonword reading (130/6), rapid visual naming of 
pictures (40/6), and listening comprehension (4%) in addition to the 9% accounted for 
by the constant variables. Fifth grade variability is spelling scores is predicted by 
rapid visual picture naming (290/6), listening comprehension (130/o), and syllable 
tapping (40/6) in addition to the 6% explained by the control variables, predicting a 
total of 52% of the variance explained by these factors. Sixth grade spelling ability is 
predicted only by phonological measures, namely, nonword reading (370/6), word 
span (60/6) and phoneme tapping (3%). Together, these variables account for nearly 
60% of the variance, which includes the 13 % predicted by the constant variables. 
English spelling is primarily predicted by either nonword reading or rapid visual 
naming across all the grade levels. Furthermore, from Grades I to 4, both variables 
emerge in the regression equations for spelling ability. However, for the fifth and 
sixth grades, syllable or phoneme tapping performance come out as predictors of 
spelling ability. Another interesting aspect of these results is that comprehension 
ability variables arise in nearly all of the analyses. From Grades 1 to 3, both listening 
comprehension and picture stories emerges as significant predictors of spelling. 
However, by fourth grade, only listening comprehension is significant. Finally, 
neither contributes to the prediction of speffing ability at Grade 6. This indicates that 
in the higher grade levels, spelling ability is "transformin97 into a more pure 
phonological. ly-based process from one that "uses" other skills such as 
comprehension. 
101 
Literacy Development in Filipino and in English 
Both Filipino and English spelling skills seem to be greatly influenced by lexical 
access skills. This is far more apparent in Filipino where four out of six grade levels 
have it as the primary predictor. However, skilled spelling in Filipino seems to be 
essentially dziven by phonological processes involved in syllable tapping and 
nonword reading. In English, lexical access and phonological skills, together with 
comprehension, seem equally important until the fourth grade. Like the case of 
Filipino spelling, this changes in the later grades with English spelling performance 
being predicted from phonological measures only. 
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3.3.6. English Sentence Comprehension 
Ile prediction of sentence comprehension performance in English is discussed in 
this section. In general, the most significant predictors are phonological skills and 
comprehension measures, although the predictions vary with grade. 
Grade 1 performance on sentence comprehension can be accounted for up to 58% 
with a combination of variables that contribute small but significant amounts to the 
prediction. The strongest predictor is nonword reading (349/o), followed by three 
tapping tasks, namely, syllable tapping (70/o), rhythm tapping (40/6), and phoneme 
tapping (4%). Listening comprehension and picture stories each added another 3% 
to the explanation of variability. Similar amounts of variance were explained in the 
succeeding grade levels though fewer predictors accounted for the predictions. 
Grade 2 performance is primarily predicted by nonword reading (250/o), followed by 
picture stories (149/6), and listening comprehension (20/6), in addition to the variance 
explained by the control variables (14%) to make the total prediction approximately 
56%. Seventy percent of third grade performance is predicted by listening 
comprehension (390/o), nonword reading (180/6), syllable tapping (50/o), rapid visual 
colour naming (30/6), and visual-shape memory (2%). Performance by fourth graders 
on sentence comprehension is predicted up to 52% widi nonword reading explaining 
the most variance (29%) followed by rapid visual colour naming (100/6), listening 
comprehension (6%) and syllable tapping (20/6). Nearly half of the 72% explained 
variance of Grade 5 performance in sentence comprehension is predicted by listening 
comprehension (33%). Nonword reading adds 18%, the two rapid visual naming 
tasks contribute a combined 7% and finally, syllable tapping adds 2% to the 
explanation. Grade 6 performance in the English sentence comprehension task was 
analysed in two ways. The first analysis, which accounted for 77% of the variance, 
included all the children in the sixth grade cohort. However, the controlled variables 
were found to account for 52% or most of the variance in English sentence 
comprehension performance, whilst the rest of the predictors, namely, nonword 
reading (179/b), listening comprehension (60/6), and pictures stories (2%) only added 
25% of combined explanation. To reduce the amount of variability that the control 
factors were accounting for, six outliers with unusually low scores on the block 
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design and sentence comprehension tasks were removed from the Grade 6 sample. 
This had the effect of reducing the overall level of prediction to 57%, though similar 
predictors were evidenced among the independent variables as for the analysis 
incorporating the whole Grade 6 cohort. In this second analysis, listening 
comprehension accounted for 38% of the variance, nonword reading added 13%, 
with rapid visual narning of colours adding about 3% to the variability explained. 
The main difference in the analyses was that rapid visual colour naming replaced 
picture stories, which emerged in the first regression analysis, though they contribute 
similar degrees of explanation. Tables 3-15 and 3-16 show these regression analyses. 
In the main, it can be concluded that English sentence comprehension is primarily 
predicted by nonword reading and listening comprehension. In all grades, except 
Grades I and 4, these two skills contribute the most explanation to the variance 
predicted. However, even in these two exceptions, nonword reading is the primary 
predictor and listening comprehension also emerges in the regression equation. 
'Merefore, the conclusion that both processes are of utmost importance to the 
performance of sentence comprehension in English is consistent throughout the six 
grade levels. This confirms the view (presented in Section 2.3.4 of this chapter) that 
Hoover & Gough's simple view of reading is an adequate explanation of English 
sentence comprehension in this bilingual-biliterate population. 
All of Filipino sentence comprehension was primarily predicted by a rapid naming or 
lexical access task. This cannot be said for English sentence comprehension though 
rapid naming was a significant predictor in the latter grade levels, namely Grades 3 
to 6. This may indicate that sentence comprehension in Filipino demands less 
decoding and comprehension skills than its counterpart task in English. 
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Predictors of Biliteracy 
In the previous chapter (Literacy development in Filipino and in English), we 
considered literacy in each language separately and presented evidence that the best 
predictors of literacy in Filipino and in English differed within the same 
Filipino/English bilingual-biliterate child. The conclusions were that none of the 
main theoretical positions derived from the English monolingual literature, and often 
used to understand the developmental processes and skills required for literacy, 
adequately explained literacy in the bilingual population investigated in the current 
research. Although some of the models' predictions were consistent with the data, 
these mainly focused on the English language data; and even then, there were 
divergences from the prediction. This suggests that the specific feature of literacy 
learning that lead to the selection of the current population - ie, the concurrent 
acquisition of two scripts amongst bilingual children with equal emphasis given to 
both languages/scripts - may also lead to different developmental processes and the 
use of different underlying skills to those found in monolingual groups. 
This chapter will outline the two dominant positions taken when describing literacy 
(particularly reading processes) among second language learners. These positions 
were selected, as they seem particularly relevant to the issues discussed and 
investigated in this thesis. Given that these viewpoints focus on underlying processes 
involved in literacy, a description of the proposed skills that lead to able reading will 
be incorporated into the introduction. The underlying skills were selected so that the 
interaction between cognitive/linguistic: skills and bilingualism/biliteracy could be 
investigated. The first section of this chapter, in contrast to previous introductory 
sections of the thesis (see General Methods and Introduction to Chapter 3) and the 
forthcoming chapter on literacy difficulties, will focus on language-based skills. This 
emphasis is based on previous work that has argued for this perspective (this chapter 
particularly follows the framework used by Geva and colleagues - see Geva & Siegel, 
2000). Additionally, it provides a basis on which to reduce the number of 
comparisons across languages made (thereby reducing chance associations). Finally, 
language-based processes seem the natural point of focus when studying cross- 
language interactions. To provide a context for understanding these processes, 
however, previous research in monolingual and bilingual populations will be 
described. 
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1. Reading in two languages 
Geva and colleagues (Geva & Siegel, 2000; Geva & Wade-Wooley, 1998; Geva, 
Wade-Wooley & Shany, 1997) have proposed that two viewpoints dominate 
descriptions of the reading process among second language readers. These are 
referred to by Geva and colleagues as the central processing hypothesis and the script 
dependent hypothesis. The former perspective comprises research and theories that 
argue for a focused number of factors that will predict reading ability no matter 
which language or script is the basis of literacy. The second perspective derives from 
views that different languages and scripts will make different demands on the 
cognitive system of the learner and therefore different processes will detennine 
learning: a predictor of reading ability in one language may Well not predict reading in 
a second. These viewpoints are especially pertinent when considering bilingual 
children who may be required to learn two different scripts at the same time. Their 
resolution will aid the development of effective teaching methods, tools for 
predicting difficulties/disabilities and techniques for remediating problems for 
bilingual populations. 
Extensive research has been performed on reading in the English language. This has 
led to the view that a large amount of variability in literacy skiUs can be predicted by 
sound-based or phonological processes (see Snowling, 2000; Stanovich, 1988). Such 
sound-based processes can be divided into three categories: those involved in the 
segmentation of sounds (measured by phonological segmentation or decoding tasks), 
the retention of sounds (measured by verbal memory tasks) and the accessing of 
names (measured by rapid visual naming tasks) (see Wagner & Torgesen, 1987). 
One, or a combination, of these underlying processes account for considerable 
variation in performance on word reading tasks among monolingual groups. For 
example, an individual's knowledge about, or understanding of, the phonological 
aspects of a word are highly predictive of literacy skills and explicit instruction in 
phonological awareness has been shown to greatly improve reading ability (see 
Snowling, 2000). Knowledge or awareness of sounds within the language is usually 
measured by requiring the individual to identify or manipulate sounds within or 
between words. Segmentation tasks, in which the subject is required to divide a word 
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into constituent sounds/phonemes, form the most common. tests in this area and 
have been shown to be highly related to literacy (Goswami, 2000; Snowling, 
Stackhouse & Rack, 1986). Such awareness can also be assessed in literacy-based 
tasks by requiring subjects to decode novel letter strings into their constituent 
sounds. Non-word reading tasks are the most widely used form of decoding task in 
the field and, as with phoneme segmentation tasks, are highly predictive of reading 
ability (Rack, Snowling, & Olson, 1992). 
Similarly, verbal short-term memory (or verbal working memory) has been implicated 
in reading acquisition as well as vocabulary (Gathercole & Baddeley, 1989; 
Gathercole, Willis & Baddeley, 1991; Mann & 11berman, 1984). Indeed, differences 
have been found between good and poor reader's short-term memory for digits, 
letters, words and sentences but not for abstract shapes (Katz & Shankweiler, 1985; 
McDougall, Hulme, Ellis, & Monk, 1994). Nation (1999) reports similar evidence 
when considering children with reading comprehension deficits: such children's 
verbal spans were worse than their visual span, contrary to findings within the 
normal population. McDougall et al (1994) present data from a sample of 8-10 year 
old children indicating that reading ability could be reliably predicted by verbal short- 
term memory once IQ level was controlled. 
Assessments of visual naming skills have usually imposed a time factor in 
measurements since Denckla & Rudel (1976) reported that speed, rather than 
accuracy, differentiated good and poor readers. In this study, most poor readers of 
normal intelligence were considerably slower than normal readers when required to 
rapidly name sets of digits, letters, colours; or pictures of well-known objects. In a 
longitudinal study, Wolf & Goodglass (1986) found that rapid naming speed among 
kindergarten children predicted their word reading ability in grade 2 as well as it did 
during kindergarten. Spring & Davis (1998) found that digit naming speed was 
significantly related to irregular word and nonword reading accuracy in a cohort of 30 
children from grades I to 3. However, accuracy has also been found to differentiate 
between good and poor readers. Snowling, van Wagtendonk &Stafford (1988), for 
example, found that developmental dyslexics made more errors on a picture naming 
task than chronological-age matched controls, though no more than reading-age 
110 
Predictors ofBiliteracy 
matched controls. Katz (1986) found that poor readers have particular difficulty 
when naming pictures with po4VUabic and/or low frequency names. Similar 
evidence led Swan & Goswami (1997) to conclude that a word length effect 
characterises the picture naming performance of dyslexic individuals. 
Verification of this research perspective has been carried out among bilingual or 
second language learners, as well as in non-English monolingual contexts. Rapid 
naming tasks have been found to be predictive of literacy in a number of different 
languages including Dutch, German and Hebrew (Van den Bos, 1998; Wimmer, 
1993; Wolf & 01rien, 2001). Verbal working memory has been found to be 
important in second language acquisition (Baddeley, Gathercole & Papagno, 1998). 
Goswami (2000) has argued that segmentation skills are related to reading ability 
across a number of languages, including German and Greek. Consistent with this 
viewpoint, Cossu, Shankweiler, Liberman, Katz & Tola (1988) found, in a 
comparative study of American and Italian children, that phonological segmentation 
ability distinguished children of different levels of reading skill in both language 
groups. In addition, phonological awareness training has been found to be effective 
in remediating reading acquisition problems in Swedish and Danish (Lundberg, 1994; 
Elbro, Rassmusen, & Spelling, 1996). Studies, such as those by Ho & Bryant (1997) 
and Perfetti & Zhang (199 1), have reversed the common conception that 
phonological recoding is unimportant when reading logographic scripts, as used in 
Chinese and Japanese. Phonological processing has also been shown to be predictive 
of reading acquisition and literacy difficulties in English/Sy1hetti bilinguals in the UK 
(Everatt et al., 2000; Fredrickson & Frith, 1998). Research, such as that of Obler 
(1989), has indicated that bilingual/biliterate individuals with reading disabilities 
experience those difficulties in both languages of literacy. Indeed, the remarkably 
similar reports of literacy problems experienced by children and adults that can be 
found across many languages (see Aaron & Joshi, 19 89; Salter & Smythe, 1997) 
suggest the possibility of a common aetioloEy for such literacy deficits. 
In the light of the studies outlined, the central processing hypothesis argues that the 
underlying mechanisms involved in learning to read are universal and therefore 
operate in any type of orthography or language. The nature of the language and its 
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orthography are not considered to be influential to reading development, even 
among bilinguals. It also premises concurrent reading development in bilinguals, or 
second language reading ability that is based on underlying skills associated with the 
development of monolingual reading. Furthermore, this perspective argues that 
difficulties in reading in any language are rooted in deficient skills in the cognitive 
and language-related processes that underlie reading (Brown & Hulme, 1992; 
McLaughlin, 1992). 
The alternative perspective is the script dependent hypothesis or orthographic depth 
hypothesis (Katz & Frost, 1992; Frost, 1994; Geva & Siegel, 2000). This considers 
the relationship between reading and the orthography as a primary influence in the 
acquisition of reading. This alternative view posits that the processes that comprise 
reading cannot be explained without considering the reader's linguistic environment 
and the orthography that symbolises it. 
Orthographies are systems that transcribe spoken language in visual symbols. The 
function of an orthography is to represent certain units of that language. 
Orthographies vary in the level at which they map onto spoken utterances Mann, 
1986). Orthographic depth refers to the degree bywhich symbols represent the 
phonology of a language. Some languages have transparent orthographies, with a 
relatively straightforward mapping of symbols into sounds. Other languages (English 
is the most obvious example) are more complex in that there is an inconsistent 
relationship between symbols and phonology (Geva & Siegel, 2000). Such variations 
in orthographic depth or transparency may lead to a different reliance on, or use of, 
underlying reading processes; particularly phonological skills used to translate the 
symbol into sounds. For example, Goswami, Gombert & de Berrera (1998) have 
argued that the use of reading by analogy in a given language may depend on its 
orthographic nature. This proposal was based on evidence that Spanish children 
relied on orthographic and phonological similarities between letter strings much less 
than English and French children. Similarly, Sprenger-Charolles, Siegel & Bonnet 
(1998) found that differences in the importance of phonological processing in 
beginning reading and spelling acquisition may depend on the degree to which an 
alphabetic system represents the language. The more transparent the writing system, 
112 
Predictors of Biliteracy 
the more strongly children will rely on phonological processing or sub-lexical access 
to words. 
Research evidence for script dependency also comes from studies using nonword 
reading. In a comparative study of German and English speaking children, Wimmer 
& Hummer (1990) reported that German children appeared to be operating 
phonological mediation between symbol and meaning from the very beginning of 
learning to read, in contrast to English beginning readers. German children made 
fewer errors on nonword reading tasks than their English counterparts. Even in the 
youngest set of children in this study, there was a high correlation between nonword 
reading and word reading, a relationship that was not found among the 
corresponding set of English children. A similar conclusion was proposed by 
Sprenger-CharolIcs et al (1998) following assessments of French children. Again this 
was explained as due to the French language using a more transparent orthography 
than English. 
Additional evidence can be found in studies of reading disability in bilinguals. In 
contrast to the evidence reported from Obler (1989), Wydell & Butterworth (1999) 
studied a boy bom. to English parents but brought up in Japan, who showed 
evidence of dyslexia in English but not in Japanese. Karanth (1992), on the other 
hand, describes two case studies of dyslexic boys who presented different types of 
difficulties in learning to read and spell in English and Hindi or Kannada. 
Gholamain & Geva (1999) have contrasted central processing and script dependent 
viewpoints in bilingual children learning English with Persian. Children were taken 
from Grades I to 5 and attended school conducted in English and Saturday classes tp 
learn Persian. Literacy skills were therefore being developed in both languages. The 
findings of this study were presented as evidence for both hypotheses. Word reading 
ability in both languages was predicted by basic underlying cognitive skills, such as 
verbal working memory and rapid automatised narning-, however, the specific 
influence of these skills on literacy was determined by the language under assessment. 
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The present study follows the framework of Gholamain & Geva (1999) in its 
assessment of these competing hypotheses. However, it extends their research by 
testing children who are following a bilingual curriculurn as part of normal schooling 
and by specifically deternining language competence in the two languages. The 
children involved in this research learn literacy in both Filipino and English 
simultaneously as early as first grade. Almost equal amounts of time are allocated for 
the instruction and use of the two languages in the daily school program. Filipino is 
used as the medium of instruction for social science/studies, music, arts, physical 
education, home economics, practical arts, character education, and Filipino language 
and literature. English, on the other hand, is used as the medium of instruction for 
all science, mathematics, technology and English language and literature subjects. 
Such a bilingual learning environment may lead to different findings from that found 
in learning contexts where the second language is an additional language to formal 
learning. For example, in the bilingual context assessed in the present study, literacy 
learning is concurrent and the literacy instruction in the two languages is given equal 
time in the school setting. This is in contrast with contexts (see Gholamain & Geva, 
1999) where literacy in the second language will probably be learnt later and over a 
longer period than in the first language, potentially making second language learning 
dependent on the reading processes developed with the first orthography. 
To assess whether concurrent literacy learning was occurring, the present study 
included a reading-based interference measure (Stroop, 1935; see review by 
MacLeod, 1991). In this task, word interference is produced by requiring subjects to 
name the colour of the ink in which an incongruous colour-word is presented (eg, 
the word 'red'written in blue ink, where the correct response would be 'blue). In 
comparison to a base-rate colour naming condition (such as naming colours 
presented as blocks of colour), the automatic reading of the colour-word slows down 
naming or increases naming errors. Naturally, this interference effect is related to 
reading ability (Schiller, 1966). The present study included Stroop, conditions in both 
languages allowing a comparison of interference levels produced by both scripts. 
Additionally, the use of a language as a second language may lead to difficulties in 
terms of competence in that language (see Cummins, 1984). This is important since 
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oral language proficiency has been implicated in learning to read - indeed there is 
evidence for a reciprocal relationship (Morais, Bertelson, Cary& Alegria, 198 6). For 
example, poor speech-based language skills often lead to literacy deficits (Catts, 1996; 
1997) and there is evidence for significant relationships between reading and listening 
comprehension across a variety of languages and orthographies Mann, 1986). Low 
scores on measures of literacy may be due to poor language skill, masking any 
relationship between reading ability in the two scripts and common cognitive 
processes. Alternatively, poor language competence in a second language may lead to 
a reliance on the first language in literacy tasks involving either first or second 
language scripts. This would lead to an inflation in the relationship between 
measures of first and second language scripts. The present study therefore includes 
measures of listening comprehension in both Filipino and English to allow 
assessments of proficiency to be included in the analyses. 
Finally, the population chosen for the present study provides the additional feature of 
allowing the effects of orthographic transparency to be assessed within the same 
child. As indicated above, English is considered as a deep orthography with a 
complex relationship between letters and phonemes. In contrast, Filipino is a 
transparent orthography with a highly consistent relationship between sounds and 
symbols. A strict interpretation of the script dependent hypothesis outlined above 
predicts that the children tested will learn to read Filipino earlier than English, and 
that phonological processes will be better predictors of Filipino reading skills than 
English reading skills, particularly in the initial years of literacy learning. To assess 
these predictions, children from Grades I through to 6 were tested. The central 
processing hypothesis, however, would predict that the same underlying skills would 
predict levels of literacy in both languages and that, even equivalent educational 
opportunity, acquisition of one orthography should parallel that of the other. 
Phonological ability has been the core of most theoretical models of reading 
acquisition and hence was the process chosen for scrutiny in the present study. 
Phonological segmentation, verbal short-term memory and rapid naming have all 
been implicated as core variables in predicting reading ability and so measures of 
each were included. Nonword reading has been used by the majority of studies 
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arguing for script dependency and hence was included in the set of predictor 
measures. 
2. Method 
2.1. Sample 
This study involved the whole cohort of children in the sample. These children 
attended private or public schools in regions where the dominant language was 
Filipino/Tagalog; ie, Metro Manila and the adjacent provinces of Bulacan, Quezon 
and Rizal. However, these arm are highly urbanised, or close to urban centres, 
meaning that the children would be exposed regularly to English which is widely used 
in popular media, such as television. Although in most cases, the children would use 
Filipino more frequently in their informal activities such as at home and while at play, 
English will be experienced and used in most aspects of home and school fife. 
Often, the two languages will be used interchangeably. More than half of the children 
were contacted via neighbourhood centres so that a large number of different 
schools would be sampled. 
To ensure that the groups of children selected were not presenting evidence of 
atypical levels of ability, the Block Design subtest of the Wechsler Intelligence Scale 
for Children-Revised (WISC-R) was administered to all children. This required the 
child to produce a two-dimensional pattern using three-dimensional patterned 
blocks. Procedures for administering the test and scoring were taken from the test 
manual (Wechsler, 1974). Average raw scores (together with standard deviations) are 
presented in Table 4-1 for each grade. These indicate the expected developmental 
improvement with age. Raw scores have been presented since there are no Filipino 
norms for this test. However, comparisons with American norms indicate that the 
average raw score for each grade would fall within the average range (ie, from 7 to 
13) when converted to scaled scores. These suggest that there is no reason to assume 
that these children are not typical in terms of non-verbal reasoning skills. 
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Table 4-1. Frecluericv, Ap, mid Block, Dcsipi scores (standard deviations) by grade 
Block Grade N Age Desi,,, n 
81 7.34 ], ). 1- 
(. 56) (12.87) 
89 8.34 27.23 2 (. 54) (13.32) 
91 9.38 33.20 3 (. 57) (11.62) 
88 10.39 34.32 4 (. 51) (11.88) 
70 11.43 38.70 5 (. 55) (12.98) 
60 12.33 46.55 6 (. 48) (12.41) 
479 
2.2. MeasureslInstruments 
Comprehensive descriptions of the test materials and procedures can be found in 
Chapter 2 (General Methods) and Appendices A and B. The specific measures used 
in this chapter are described below and highlight specific aspects of the measures that 
are pertinent to the analyses conducted. As the ain-1 was to extend the study 
conducted by Gholamain & Geva, those measures that were simi-lar to those used by 
Gholamain and Geva were incorporated into the analysis (word reading, nonword 
reading, rapid visual naming of pictLires and word span). Additional measures (word 
interference, phoneme tapping and listening comprehension) based upon the 
arguments presented in the introduction and sections below were included. For most 
of the analyses, word readuig was the dependent variable. Rapid visual nanuing of 
pictures, nonword reading, word span, phoneme tapping and Estening 
comprehension were used as independent variables. However, nonword reading was 
also assigned as a dependent variable in one of the analyses that investigated the 
developmental trend of decoding skills. Block Design was included as a control 
variable throughout the analyses (see Section 2.1 of this chapter) wust word 
interference was used as a measure of concurrent biliteracy development. 
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2.2.1. Filipino and English Word Reading 
Word reading is most frequently used in studies relating to literacy and literacy 
difficulties because it is presented to the child bereft of contextual cues from 
surrounding words. However, the way that a word is accessed, which may be 
through the direct route or the phonologicallyýmediated route, is not explicitly 
assessed by such word reading tests. 'Me word reading measure had 46 Filipino 
words and 72 English words. These were presented on separate stimulus cards, with 
the children being asked to read them in the language represented. Reading errors 
were recorded by the test administrator, with the number of words read correctly 
comprising the measure for these tests. 
2.2.2. Filipino and English Nonword Reading 
Nonword reading was used as an assessment of the ability to decode novel letter 
strings. All the items included in the list are not semantically meaningful in either of 
the languages in consideration in this thesis. It has been argued that nonword 
reading is a measure of phonologically mediated processing of wo ' 
rds (see Section I 
of this chapter). There were 17 English nonwords and 17 Filipino nonwords, 
presented on different stimulus cards. English nonwords were created by changing 
the consonant or consonant blend in the onset, middle or end of a word. Filipino 
nonwords were produced by the same method except in cases where whole sAables 
were replaced in order to reflect the multisyllabic nature of the Filipino orthography 
- in both qrpes of alteration, it was ensured that the cadence of the word was not 
affected. 
2.2.3. Filipino and English Rapid Visual Naming 
These tests are used as a measure of the rapid access of a lexical item, based on the 
presentation of a visual stimuli that requires the output of a phonological 
representation. As such, the measure can be treated as a measure of visual access 
processes and as a measure of efficiency of accessing a phonological representation. 
Gholamain and Geva emphasised the phonological representation aspects of this 
measure and the present analysis will follow this interpretation. The previous section 
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(Section 1) discusses its importance in literacy research. For the succeeding analyses, 
pictures were used in the stimulus cards to avoid confounds with the word 
interference task which uses rapid visual naming of colours as the base rate of the 
word interference measure. Four repetitions of six fine drawings of common objects 
were presented on stimulus cards. In Filipino, the six words produced a total of 
thirteen syllables, giving the card a total of 52 syllables. In English, there were ten 
syllables for the six words, giving the entire stimulus card a syllable-length of forty. 
The children were first taught the names of the objects using a different picture card. 
After showing mastery of the names, they were asked to name the pictures as quickly 
as possible. 
2.2.4. Mlipino and English Word Span 
This variable measures the ability to store and repeat phonological forms. Words 
were used for this measure because verbal memory span has been implicated in 
literacy development and difficulties research (see Section I of this chapter). The 
word span tasks used sequences of colour words. In the Filipino language version, 
eight two-syllable and two four-syllable colour words were used in the lists. In 
English, eight single-syllable and two two-syllable colour words were used. The cud 
was verbally presented with a series of words and asked to repeat them in order. 
Series of items increased from two to eight words, with two item sequences being 
used as examples and to provide practice. Every two sequences, the number of 
words in the span increased by one producing a total of 14 lists. 
2.2.5. FYlipino and English Listening Comprehension 
Gholamain and Geva used a measure of listening comprehension to assess skills in 
the second language. Given that the children tested were bilingual and both 
languages could have been experienced from an early age, assessments of both 
languages seemed more appropriate. This measure was, therefore, included to allow 
an assessment of language ability in each language. Poor language ability in one 
language may be the main reason for failure in acquiring literacy in that language. 
Listening comprehension is frequently used as a measure of language ability because 
it is removes the involvement of reading-based processes from the assessment (see 
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Section I of this chapter). The Filipino and English versions had 30 and 31 items, 
respectively. All items required the child to listen to a question and indicate ayes or 
no answer on a standard answer sheet. The first six questions of each test included 
picture prompts to help the child with the question. The remaining questions did not 
provide pictures but involved the tester verbally presenting a short passage followed 
by a statement about that passage. Again the child was to indicate whether the 
statement was correct or incorrect. 
2.2.6. Filipino and English Phoneme Tapping 
Phoneme tapping measures the ability to segment a word at the level of the 
phoneme. This level of segmentation has been argued to show the most variability in 
performance and hence was chosen as the measure of phonological segmentation 
ability (see Chapter 2 and Section I of this chapter). These tasks involved the test 
administrator saying a word, which the child was asked to segment by tapping into 
the number of sounds in the word. Examples were used to describe the task, 
followed by practice trials to ensure understanding. 'Mere were 18 English items and 
20 Filipino items. The number of correct responses was used as the measure. Such a 
measure will allow an assessment of whether complex segmentation skills in one 
language support literacy development in that or another language. 
2.2.7. Filipino and English Word Interference 
In order to assess the level of automatic word processing in the two languages, all 
children performed a Stroop task in Filipino and English. This measure allows an 
assessment of the effect of a word on the processing of another stimulus; ie, colour. 
1he bilingual Stroop, or word interference tasks, consisted of three stimulus cards, 
one with colour blocks, a second with Filipino colours words written in incongruent 
ink and a final card with English colour words printed in incongruent ink. Children 
were asked to name the colours in one of the two languages as quickly a possible, 
trying to avoid errors. The colour blocks stimulus card was administered first in one 
language (randomly determined for each child), followed by the incongruous card for 
that language. The same was done for the other language. Interference from colour 
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words was calculated by subtracting the base-rate colour naming speed from the time 
taken in the incongruous condition. 
3. Results and Discussion 
Three series of analyses were performed on the data in order to assess the different 
predictions of the script dependent and central processing hypotheses. The first 
considered evidence for developmental improvements in the cognitive and linguistic 
skills assessed, particularly focusing on interactions between grade and language in 
measures of reading proficiency. The second set of analyses investigated 
interrelationships between the cognitive/linguistic skills assessed, both within (intra) 
and between (inter) languages. The final analyses were performed to identify 
common and unique levels of prediction of reading ability between intra- and inter- 
language measures. 
3.1. Developmental improvements 
Table 4-2 presents summary data (means and standard deviations) for the variables 
under assessment. These data indicate improvements with grade level across all 
measures. The reliability of these trends were confirmed using a multivariate analysis 
of variance OJANOVA) with grade level as the independent variable 
(F(70,2165)- 3.00 1, p <. 00 1). The results of the subsequent univariate analyses are 
presented in Table 4-3 and, with the exception of the interference measures, confirm 
the significant effect of grade on each of the measures. 
Given evidence of effects of grade, the specific predictions of the competing 
hypotheses were assessed by detern-ýaLg the interaction between grade and language 
on each of the measures of reading competence. Specific4, the script-dependent 
hypothesis posits that word reading ability in the more transparent language would 
develop faster and with greater ease. However, this was not confirmed by the 
measures of word reading (interference effect: F(,,,, ) - 1.001, P- 42, eta '. . 01) nor 
the levels of interference produced by word reading on colour naming (interference 
effect: F(s, 468)-.. 318, p=. 902, eta *-. 003). However, the script-dependent hypothesis 
also predicts that nonword reading should develop more rapidly in the transparent 
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script and this was confirmed by the interaction between grade and language 
(F(5,473)- 4.66 1, p< . 00 1, M2=. 047). Figure 4-1 presents this interaction graphically 
and indicates that the children's nonword reading skills develop faster and to a higher 
level in Filipino (the more transparent script) than in English, consistent with the 
findings of studies involving transparent scripts such as German (Wirnmer and 
Hummer, 1990) and Hebrew (Geva and Siegel, 2000). Although improvements in 
nonword reading in English are evident in the graph and may also give the 
impression of English catching up with Filipino nonword reading, this latter 
observation may simply be due to some level of ceiling effect in the higher grades. 
The general conclusion that decoding novel word strings is a more advanced skill in 
Filipino than in English particularly in the early grades seems warranted. One factor 
which indicates that further work may be needed is the difference found between the 
two listening comprehension measures (see Tab. e 4-2). Comparisons of these 
measures across the two languages indicated that the children produced higher scores 
in Filipino than in English (F(,,,,, ) - 467, p <001). This could be due to test item 
differences or language skills differences. Due to the latter possibility, listening 
comprehension was controlled where necessary in subsequent analyses (see Chapter 
5 on literacy difficulties). 
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Tablc 4-2. Means and standard deviations (in italics) by grade of the cognitive and 
1111"'Illstic 
Gradc/ I 
Tasks Grade I Grade 2 Grade 3 Gracle 4 Grade 5 Grad c6 
E %X "R oo )9.00 
14.76 7.62 7.90 5.00 6.90 8.51 
ENR 10-98 12.92 13.11 13.94 14.41 15.23 5.18 3.93 3.78 2.90 2.88 3.20 
27.70 26.01 25.87 21.06 24.59 18 78 ERVN' . 
9.16 11.48 15.56 6.31 28.33 9.06 
FWS 
6.53 6.96 7.65 7.60 8.40 8.70 
1.89 2.12 2.10 2.28 2.24 2.32 
EPT 
6.10 6.67 7.67 8.20 8.44 ' 9.47 
4.43 4.93 4.90 4.39 5.27 5.25 
18.75 21.04 21.63 22.11 23.64 24 35 ELC . 4.17 5.43 4.82 4.63 4.58 4.52 
EWIntb 
0.24 0.22 0.16 0.17 0.19 0.11 
0.39 0.32 0.28 0.31 0.35 0.09 
40.31 42.94 43.20 44.68 44.47 44.38 FVAý 9.04 4.06 4.50 1.93 2.40 5.00 
13.92 14.76 14.71 15.32 15.73 15.70 FNR 3.85 3.26 3.36 2.35 1.73 2.62 
29.99 25.57 23.62 20.97 20.16 17.00 
FRVNj 
13.42 9.53 9.21 9.87 8.33 4.52 
5.35 6.06 6.51 7.07 7.73 8.18 FWS 2.18 2.18 2.49 2.30 2.27 2.40 
8.98 70 10 67 11 11.99 13.56 13 33 FPT . . . 6.82 6.61 6.63 6.30 6.56 6.35 
23.38 25.17 25.84 25.85 26.29 26.25 
FLC 3.01 4.11 2.45 2.75 2.06 2.56 
FWlnt" 
0.24 0.21 0.20 0.16 0.20 
- 
0.11 
0.17 0.10 0.27 0.08 . 341 0.06 
Note. EWR= Word reading in English; ENR=NonwordReadingin, English; ERVN=Raýd 
visual narning in English; EWS=Word span in English; EPT=Plioneme tapping in English; 
ELC=I-isteniiig comprehension in English; Ewint = Word interference in Enghsh; FWR= 
Word reading in Filipino; FNR=NonvvorLl Reading in Filipino; FRVN=Rapid visual narning 
in Fjipuio; r`WS=Word span in Filipino; FPT=Plioneme tapping in Filipino; FLC=Lstenuig 
comprehension ui Filipino; I-Wint = Word interference in Fihpn'io. 
, ýTiiiie in seconds to iianie 24 pictures of objects 
1, Difference between mcongnious colour words and colour blocks condition Cui 
i mutes. seconds) 
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Table 4-3. Sumniaiý- iable for uni'variate anovas 
F, 
_ WR 8.59 
. 084 NR 10.86"' _ 
. 104 RVN 3.91 
. 400 ws 9.23**` 
. 096 PT 4.4 2` 
. 045 LC 12.46"' 
WInt 2.81 
. 029 WR 7.62 
. 075 NR 3.66 038 
RVN 16.23 
. 148 ws 15.41 
. 142 PT 5.02 
. 051 LC i 10.60 "" i . 102 WInt 1 1.57 1 . 017 
- NR=Nonword reading; RVN=Rapid visual naming; WS=Word Note. WR=Word reading, 
span; PT=Pllonenic tappu-1g; LC=Iýsteillng comprehension; Whit=Word interference. 
ý -P<0.01. -'-"-*P<0.001 -P<0.05 
16 - 
15. 
14 
13- 
12 
U) 
0 
U) English nonwords 
C: 
10 Filipino nonwords 
graje 1 grade 2 graýe 3 grade 4 grade 5 grade 6 
grades 
Figure. 4-1. Line graph indicating the developmental trend in the nonword reading 
according to language 
4. 
arad- e2 araý e3 arad e4 Qrad e5 qrad 
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3.2. IntralInter-language correlations 
The central processing hypothesis predicts interrelationships between measures of 
the same core process and between developing skills. Table 4-4 presents the first 
order correlations (below the diagonal - bottom left-hand comer of the matrix) and 
partial correlations controlling for grade and Block design (above the diagonal - top 
right-hand halo between each of the language/phonological-related skills and 
word/nonword reading ability across the two languages under assessment. All of 
these measures present some evidence of interrelationships consistent with the 
universality of these processes regardless of orthography. This is the case even when 
grade level and non-verbal ability are parrialled out of the analysis. 'Ibcse findings are 
similar to those reported by Gholamain & Geva (1999) among children developing 
reading concurrently in Persian and English. 
However, of specific interest are the cross-language correlations of the same 
skills/abýities highlighted in Table 4-4. In the main, these cross-language measures 
are larger than other correlations involving those skills/abilities. Findings indicating 
equivalent or stronger relationships across languages than within languages, 
particularly with script-based (eg, word reading) or reading sensitive Cie, 
phonological-based - Morais et al, 1986) measures, are more consistent with the 
predictions of the central processing viewpoint. 
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The obvious exception to the conclusion in the previous paragraph is nonword 
reading. These show larger correlations with intra-language word reading (0.63 for 
Filipino and 0.78 for English) than with inter-language assessment of the same 
decoding skills (0-60). This is more consistent with the script-dependent hypothesis. 
However, this viewpoint also argues that the relationship between word and 
nonword reading abilities should be larger in a more transparent language (in this 
case Filipino), particularly in the early stages of reading. Table 4-5 shows by grade 
intercorrelations between word and nonword reading in Filipino and English, with 
scores on the Block Design task partialled out. In all but the last grade (Grade 6), the 
relationship between word and nonword reading was larger in the less transparent 
script (English). Additionally, in all except Grade 2, the inter-language word reading 
measures showed larger relationships than the Filipino intra-language reading 
measures. 
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Table 4-5. Correlations of word mid noriNvord reading across grades in Flhpino and 
Tasks ENNV FWR FNW 
ý, Grade'ý 
E WR 
ENW 
. 7T: FWP\ . 8Y: " . 60""' 
FNW . 76""' . 57' . 73ý" 
EWR 
ENW 
FWR 
. 50" FNW 0 . 59" . 64"" 
EWR 
ENW 
FWR 
.51 . 59" FNW 
. 32** . 50"' . 
48"" 
EWR 
ENW 
FWR . 55"' . 57*' FNW 
. 20 . 44ý" Al" 
ENVR 
ENW 
5 -\XR 
. 47- . 
59": 
FNW 
. 38" . 28"" 
EWR 
ENW 
. 76' 6 FWR . 95"" FFNW 
. 
85"' 
. 86"-, . 
86"', 
Note. EVvR = Word reading in English; ENW= Nonword reading ul English; 
FWR = Word reading nii. Filipino; 17NW = Nonword reading in Filipino 
, rp<. 05 P<. Ol 1)<. 0001 
3.3. Predictors of reading ability 
To assess whether ititer-language or intra-language measures of underlying ZI 
cognitive/linguistic skills predict reading ability in the two scripts, a series of 
regression analyses (controlling for grade level and Block Design) were performed. 
The first set of stepwise regressions aimed to identify the best predictors of word 
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reading froni aniong all the ý, ariables. In these analyses, Filipino word reading was 
best predicted by non, ývord reading in English, followed by nonword reading in 
Filipino, rapid nanung in Filipino and word spa_n in Filipino. In total, some 55% of 
the variance in Filipino word reading was predicted by this equation. English word 
reading was also best predicted by nonword reading in English, which together with 
rapid naming in English, nonvý, ord reading in Filipino, rapid naming in Filipino and 
listening comprehension in English predicted a total of 70% of the variability. These 
inter-language regressions are presented on the left-hand side of Table 4-6 and can be 
contrasted with the comparable tntra-lariguage analyses, which are presented on the 
nght-hand side. 
Table 4-6. Results of the step-wise multiple regression anAysis 
Intra-lan tia cIlredictions 7 Inter'lan i gePre(lictions', 
R2 k 
(Azýiv 
F (Av'", 
Grade/ 
Blocks 
0.10 1 0.101 2 6.06 (; t-ade/ 
Blocks 
- 
0.101 0.101 26.06-"-'- 
E N-W 0.407 0.306 239. ý-F** FNW 0.406 0.306 239.46"' 
FNW 0.497 0.090 82.85-, "r* FRN 0.482 0.076 67.85-ý 
F RN 0.542 0.046 - 46.2 1"' FWS 0.490 0.013 12.01", ", " 
FWS 0.546 0.004 3.89 FLC 0.494 0.005 4.50 
English Word 
Inter-langti ge Predi6tions Jntra-lan iagellredictions - 7ýsks R2 
CIA 
-7 -Cjxlrýýv 7ýsks F R2 (jxaiq, I., xvýý,, 0 
Blocks 
1 0.1 ý0,3s 
Blocks 
3.1 7 C'. 137 37.23" 
ENW 0.617 0.482 585.50"'r ENW 
- 
0.616 0.479 583.79"', 
f R-N 0.668 0.052 72.55" " ERN 
T - 
I 0.668 0.052 
- 
72.79*""1 
- PKý 0.678 0.015 22.17r, "' E LC 0.672 O. OO 4 5.48 T 
-'f-RN 0.692 0.006 9.05 
- ý-L-C 
- 
0.697 0.005 7.2 5 
Note. ENW=Nonword reading in English; ERN=Rapid muning in English; FNW=Noiiword 
reading in Filipino; ELC=I-Istenuig comprehension ui English; FRN=Rapid naming in Filipino; 
FWS=Word span in Filipino; FLC=l-istciiing comprehension ni Filipino 
-, cp<0.05 tP<0.01 rp<0.001 
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Nonword reading in English is arguably the harder of the two nonword reading 
tasks, due to the complexity of the spelling-sound niles needed to decode novel letter 
strings. That this task is the best predictor of word reading in either script is again 
consistent with the position of the central processing hypothesis. That this 
relationship is found despite controffing for grade and non-verbal ability suggests that 
it is specific to processes related to language skiHs, rather than general ability or 
developmental factors. 
The next series of regressions investigated the individual contributions of the 
phonological measures in either language towards word reading. These analyses 
focused on the level of prediction provided by the two measures of the 
corresponding skill/process both separately and in combination, after controlling for 
grade level and scores on Block Design. The results of these analyses can be seen in 
Table 4-7. 
Table 4-7. Cross-language comparisons of the levels of conunon or unique 
variabilitiT in readinp, abilitv exphned by phonological-bised/language inemures 
Filipino NVOI I Kcadill" 1"ll"lisli Word 
Predictors Sep ratc_ COmbined 
Scparatc C 'onibined 1,117w I Into- Intra Inler 
Nonword reading . 4)7 A1 . 
610 . 405 -10 J) 
Rapid nan-ung . 254 . 
163 . 
259 . 322 . 289 . 369 
Phoneme tapping . 168 . 133 . 
169 . 182 . 
216 . 222 
Word span . 142 . 154 . 
161 . 213 . 175 . 216 
Listening 
. 146 . 133 . 
157 . 238 . 184 . 250 
comprehension 
For English word reading, measures of nonword reading, word span and listening 
comprehension in Filipino provide little additional predicted variability than the intra- 
language measures of these skills. However, in the case of rapid nanung, the Filipino 
II an version explains an additional 5% of variability over that of t ie Eng ish version, ,d 
for phonerne tapping, it is the intra-language measure that predicts little additional 
variability over that which is predicted by the test in Filipino. In Filipino word 
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reading, the English versions of rapid naming, phoneme tapping and listening 
comprehension explain little additional variability over that of the Filipino measures. 
In addition, the inter-language measure of word span predicts all of the variability 
explained by the intra-language version, and the different measures of nonword 
reading each explain unique elements of the variability (about 10% in each case). 
These findings indicate a larger degree of overlap between the different language- 
based measures in their ability to predict reading consistent with the central 
processing viewpoint. However, evidence for independence in prediction (again the 
nonword tasks are the obvious candidate) suggests marginal support for the script 
dependent perspective. 
The script dependent viewpoint also argues that measures of phonological processing 
are more predictive of reading in transparent languages in the early years of learning. 
To test this, stepwise regressions for word reading in Filipino and English were 
conducted between and within languages for Grade I readers only (again controlling 
for Block Design). Inter-language regressions for Filipino word reading for Grade 1 
explained 74% of the variance with rapid naming in Filipino as the most significant 
predictor, followed by nonword reading in Filipino and in English, and word span in 
English. Inter-language regressions of English word reading explained 83 % of the 
variance. In this case, nonword reading in English was the most significant 
predictor, followed by nonword reading in Filipino, rapid naming in Filipino, and 
phoneme tapping in English. Intra-language predictors were mainly the same for 
Filipino word reading with rapid naming and nonword reading accounting for 70% 
of the variance whilst 72% of the variation in English word reading was best 
predicted by nonword reading, rapid naming and phoneme tapping. 7hese findings 
indicate that even in the initial years of learning to read, phonological measures 
predict similar amounts of variance in the two languages. Again, these results are 
inconsistent with the predictions of the script dependent hypothesis. 
Overall, the findings were more consistent with the central processing viewpoint. 
Hence, the evidence suggests (i) common developmental trends in reading 
acquisition, and corresponding development in underlying language/phonological 
skills, @ interrelationships between Filipino and English measures of 
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linguistic/cognitive processes that are as large as, if not larger than, within-language 
measures, and (iii) inter-language predictions of reading skills that are as large as, if 
not larger than, intra-language predictions. These findings, which are applicable to 
the early stages of learning to read, suggest a marked role for core linguistic/cognitive 
processes in the learning of both the Filipino and English orthographies. Each of 
the analyses performed indicated that underlying processes greatly contribute to the 
prediction of skill in word reading as well as correlating between the two languages 
the children in this study are learning to read concurrentlyý 
1he exceptions to this conclusion were the findings of a script-related element in 
nonword reading. In particular, nonword reading seems to develop more rapidly in 
Filipino than English. 'Mis may be consistent with Gholamain & Geva (1999), who 
suggest that script characteristics influence the developmental trajectories associated 
with reading skills and that a transparent orthography would more likely be read with 
greater reliance on grapho-Phonological conversion. The conclusions derived from 
the present study suggest that indeed the influence of the orthography on reading 
processes cannot be dismissed, although its importance may be diminished in 
contexts where the two languages/scripts are experienced by, and taught to, children 
concurrently. 
Although in general agreement with Gholarnain & Geva (1999), these conclusions 
differ from those of the previous research in terms of the level of relative importance 
given to the central processing viewpoint. Ihere are several reasons for the potential 
differences in findings. First, different measures were used in the two studies 
(contrast the verbal working memory measure used by Gholarnain & Geva with the 
word span measure used in the present study). Second, the abated influence of script 
on the development of reading skill evidenced by the present study may be explained 
by the degree of overlap between the phonologies and scripts of Filipino and 
English. 
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LITERACY DIFFICULTIES 
Literacy Difficulties 
'Me previous chapters have focused on FiEpino/English literacy development among 
the bilingual-biliterate children by investigating the a6quisition of literacy skills. It has 
been concluded that literacy acquisition among these cl-Odren is not adequately 
explained by the prevailing theories of literacy development based on monolingual 
studies. However, it has also been shown that the data on the English language 
based processes has upheld some of the predictions arising from these theories (see 
Chapter 3). It has also been shown that the biliteracy is best predicted by central 
universal processing skills though the literacy development in Filipino, the more 
shallow orthography, has been found to develop at a faster rate than in English, the 
more complex script (see Chapter 4). 
In view of these findings, which present a more informed understanding of biliteracy 
development, this chapter addresses the issue of literacy difficulties among the 
Filipino/Engli4h bilingual-biliterate children involved in this study. Its aim is to 
characterise the literacy difficulties, shown by some children in the sample who have 
been selected on the basis of poor literacy abilities at the level of the single word, by 
highlighting performance in underlying skills. The scores of the poor readers were 
contrasted with those that average readers exhibit. Section 3 (Comparisons with 
chronological age control groups) and Section 4 (Comparisons with younger 
nondyslexic average readers) present the findings derived from these analyses. These 
group comparisons are succeeded by a presentation of single case profiles. 
1. Literacy difficulties and dysle2da research 
Literacy difficulties and dyslexia among bilingual learners has been the subject of 
research in recent years because of the increasing cultural and linguistic diversity in 
various societies. Among the questions asked by these researches seek to redefine 
dyslexia and bilingualism, and concern the identification, assessment, and teaching of 
children who are both bilingual and dyslexic (Cline, 2000). More specifically, the 
questions challenge the hypotheses put forward by the dominant theories of dyslexia 
and literacy difficulties by testing these in non-monolingual contexts. I'lis section 
addresses one of the issues that Cline (2000) identifies. How can dyslexia be 
identified among children who are bilingual and biliterate? 
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One of the most compelling ideas in bilingual studies was put forward by Cummins 
(1984) who argues that non-native speakers may require as much as 7 years to acquire 
sufficient language and Uteracy skiRs in a target language. This implies that literacy 
assessment in this language wiU have to wait until. after mastery of language skills is 
attained. This has been challenged by Geva (2000) who argues that literacy abilities 
can be assessed not only in the languages that the child speaks but also by looking at 
the way the underlying skiUs in both languages predict skills in the target language. In 
a study reporting concurrent reading development in Hebrew and EngUsh, Geva & 
Siegel (2000) argue that when the script being learned is less complex, young children 
appear to develop their word recognition skiUs with relative ease, even in the absence 
of sufficient linguistic proficiency. 
Other studies validated the use of traditional dyslexia assessment procedures in 
bilingual populations. One such study is by Everatt et al (2000) in which English 
bilingual children whose first language (spoken in the home) was Sylethi were tested 
using traditional measures of dyslexia. They argued that the measures, particularly 
those requiring phonological processing, used to distinguish dyslexics from 
nondyslexics in monolingual populations could be used for the same purpose in 
bilingual groups. In a another study, Frederickson & Frith (1998) investigated the 
phonological and writing skills (in English) of a similar group of bilingual children 
(English/Sylethi also) and found that compared to monolingual English speakers, the 
phonological skills of the bilinguals were similarly developed but their reading 
comprehension and accuracy were less developed. These findings suggest that 
phonological measures can be used to distinguish dyslexics from nondyslexics even if 
general language skills are not totally developed. 
Ile most salient correlates of reading ability reported in the monolingual literature 
are those comprising measures of phonological processes that stem from a set of 
cognitive and linguistic skills enabling access, storage, and manipulation of 
phonological information (eg, Badian et al, 199 1; Badian, 1994; Bradley& Bryant, 
1983; Stanovich, 1988; Snowling, 2000). Previous studies have also shown that 
problems with phonological skills development result in difficulties in reading, 
particularly at the level of the single word (see Goswami & Bryant, 1990). In studies 
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that have sought to create a more complete understanding of literacy difficulties, 
other correlates such as visual naming speed (eg, Wolf & Bowers, 2000), 
comprehension ability (Stothard & Huhne, 1992), and language skills (Badian, 1999) 
have also been investigated. The importance of these other cognitive and language 
skills to the development of reading seems intuitively plausible given that children 
acquire literacy skills on the basis of spoken language (Nation & Snowling, 2000). 
The less studied category of literacy difficulties is that which is specific to 
comprehension. Children who have poor comprehension ability but not poor word 
reading ability, have been shown to have difficulties related to deficient listening 
comprehension, poor vocabulary and word knowledge, problems in syntax, grarnmar 
and low scores in tasks that involve inferences about texts to be formed (see 
Cornoldi & Oakhill, 1996). These difficulties are not specifically addressed in this 
thesis, given the focus of the present research on single word processing difficulties 
or dyslexia. 
Dyslexics are characterised as having difficulties in reading ability that are 
significantly different from their other abilities such as language ability, reading 
comprehension or general ability. The traditional manner of identification is via 
methods that compare reading abilitywith general ability (see Thomson, 2001). This 
method is based on the belief that poor readers with high general aptitude are 
cognitively and neurologically different from poor readers who have low aptitude. In 
studies that focus on dyslexia, poor readers with low aptitude are excluded from the 
analyses, thus impVng that their reading difficulties are qualitatively different from 
the difficulties experienced by those who have no discrepancy between aptitude and 
achievement. Stanovich (199 1) questioned the wisdom in the assumptions that have 
founded the reading achievement and IQ discrepancy definition. of literacy difficulties 
and dyslexia by pointing out that intelligence itself is a little understood construct and 
research on its measurement is not conclusive. He further criticised the notion that a 
low IQ score leads to poor reading ability. This opposing viewpoint argues that poor 
reading ability is related to poor phonological ability that is related to poor language 
skills (see Liberman, 1997), thereby excluding IQ from the series of explanations 
which buttress the understanding of literacy difficulties. Another discrepancy 
method compares reading comprehension scores to listening comprehension scores. 
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Badian (1999) suggests that the discrepancy between these two comprehension 
abilities is informative of the literacy difficulties that are not based on language ability 
problems. 'Mis proposal moves the definition of dyslexia and literacy difficulties 
further away from the realm of intelligence and towardsthe domain of language and 
literacy development. However, there has been little formal assessment of this 
alternative discrepancy procedure and it is little used in practice. Its relevance to the 
present discussion is dear given the need to assess literacy problems in the absence 
of poor linguistic competency -a theme running throughout this thesis and previous 
work on dyslexia and multilingualisrn. 
With the tremendous wealth of studies that point to the phonological deficit as the 
core cause of literacy difficulties, most monolingual studies use single word abilities 
as the criteria for identifying literacy problems (Stanovich & Siegel, 1994). A 
universally applied cut-off point is at least one standard deviation from the mean 
score on single word measures. Two methods are used to identify dyslexics from 
among a broader population of individuals. The first method is to compare good 
and poor readers who are of the same chronological age on the basis of language and 
cognitive skills. Studies of this nature have shown that these two groups of readers 
differ in numerous cognitive and linguistic skills. This led to confusing cognitive 
profiles that reveal multiple differences between the groups (Goswami & Bryant, 
1990). These issues were addressed by changing the matching criteria. The new 
group to which dyslexics were compared with were younger nondyslexic readers 
whose word reading performance is similar to that of the dyslexic group (Bradley 
Bryant, 1978; Snowling, 1980). These two processes of creating comparison groups 
have been used in numerous studies involving phonological processes (see Snowling, 
2000) and rapid visual naming (see Wolf, Bowers & Biddle, 2000), among others. 
Current definitions of dyslexia have focused on literacy aspects more than 
environmental or intelligence factors. Among these definitions is that produced by 
the Working Party of the Division of Educational and Child Psychology of the 
British Psychological Society (1999). They define dyslexia as ezikntvi=jh&n: t and 
acwate uuni ikntocatibn (iradiig xWor spý dba not dew4 or dccs so wry wmVm, 4 
Oruith great dfuuky. Tfýs viewpoint is related to those offered by the British Dyslexia 
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Association (see Smythe, 2000) although the two viewpoints diverge in their stress on 
related difficulties/skills. However, such definitions avoid specifying a specific cause 
of these word identification or spelling problems, research having implicated 
numerous cognitive and language skills, including difficulties in phonological 
processing and representation, verbal working memory and span, and rapid naming 
leading to direct access of the lexicon. 
The phonological perspective is perhaps the most stable and accepted among the 
constellation of difficulties/causes associated with dyslexia (see Rack, Snowling & 
Olson, 1992; Bradley & Bryant, 1985; Frith, 1995; Snowling, 2000). Though there 
continues to be debate regarding the level of phonological representation that is 
involved in the deficits related to dyslexia (see Goswami & Bryant, 1990, Goswarni, 
2000; Muter et al., 1998), the importance of phonological processing difficulties on 
literacy is a common feature of each. Snowling, Goulandris & Defty (1996) studied 
the literacy skills of 20 dyslexic children over two years. All 20 dyslexics; performed 
worse than nondyslexic: chronological age and reading age matched groups on 
measures of reading, spelling and phonological processes during the first assessment 
period. At Time 2, the children were once again compared with a reading age 
matched group and they showed poor progress in the two-year gap. The dyslexics 
showed specific difficulties in nonword reading and nonword repetition, as well as 
spelling of irregular words consistent with the view that phonological processing 
difficulties affect the development of literacy skills. In a study investigating nonword 
reading deficits among monolingual German-speaking dyslexic children, Wimmer 
(1996) found that unlike English monolingual children, the German speakers show 
higher levels of accuracy in nonword reading. This was attributed to the relatively 
transparent orthography of German in comparison to English. However, when 
compared to a younger nondyslexic group, it was found that the older dyslexicswere 
slower at the task of nonword reading. Wirnmer argues that this finding suggests that 
dyslexics who are leaming to read in a transparent orthography also exhibit nonword 
reading deficits but these are in relation to speed of reading rather than accuracy of 
reading. 
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Rapid visual naming speed has also been found to distinguish between dyslexic and 
nondyslexic groups who are matched for chronological age (eg, Spring & Davis, 
1998), poor readers with low aptitude (eg, Gough & Tunmer, 1986) and readers with 
other learning disabilities (eg, Ackerman & Dyknian, 1993). This gives credibility to 
the argument that rapid nan-dng tasks and the processes underlying naming speed, are 
also significant correlates of literacy difficulties. However, when used to differentiate 
dyslexics from reading-age matched controls, the evidence is less conclusive. In 
some studies, dyslexics performed slower on naming tasks than the younger controls, 
whilst other studies did not report any differences (Wolf, Bowers & Biddle, 2000). 
Wolf et al (2000) discuss cross-linguistic studies that confirm these findings and 
argues that in languages that have highly transparent orthographies, rapid visual 
naming is a more robust predictor of reading performance than phonological 
processing measures. This may be consistent to the position taken by Wii-runer 
(1996) that speed of processing differentiated the dyslexics; from the nondyslaic 
younger readers in the German language though the measure discussed by Wimmer 
was nonword reading speed (ie, sublexical word processing) rather than direct access 
mechanisms that rapid visual naming may represent. However, the general 
conclusion might be that speed of processing is likely to distinguish from 
nondyslexics learning a transparent writing system. 
Another variable associated with dyslexia is verbal memory span. Verbal memory 
span measures have been included in many different dyslexia assessment batteries 
(see Slingerland Screening Test for Specific Language Difficulty Children: Slingerland 
&Ansara, 1984; Bangor Dyslexia Test: Miles 1993; Cognitive Profiling System: 
Singleton et al, 1996). A common finding is that dyslexics perform worse on 
measures of verbal span than match controls. Snowhng, Goulandris & Defty (1996) 
report that though verbal working memory for digits do not significantly distinguish 
between dyslexic and reading age control groups, the dyslexics were worse in 
performing the task. In another study which aimed to predict delay in reading 
achievement in a highly transparent language, Holopainen et al (200 1) predicted 
performance on the accurate decoding of pseudowords of Grade 2 children from 
scores on verbal and nonverbal skills assessed two years before. They divided the 
sample into four ability groups in terms of pseudoword reading, namely precocious 
139 
Literacy Difficulties 
decoders (who reached the criterion level on the pseudoword reading task before 
formal instruction), early decoders (who reached the criterion level after four months 
of instruction); ordinaty decoders (who reached criterion after 9 months) and the late 
decoders (who reached criterion after 18 months or later). In one of the analyses, 
phonological short-term memory measures of digit span and nonword repetition 
were significant predictors of the difference in performance between the precocious 
decoders and late decoders. Though this study does not explicitly identify the late 
decoders as dyslexic, the delay in the acquisition of decoding skills by the late 
decoders is characteristic of dyslexia. 
Ihe studies described above show that there is strong agreement in the monolingual 
literature about literacy difficulties and dyslexia; but the same is yet be established in 
bilingual literacy development and difficulties research. This chapter am-is contribute 
to the understanding of literacy difficulties and dyslexia by analysing the literacy 
difficulties experienced by some of the Filipino/English bilingual-bilitcratc children 
in this study. 
2. Method 
1. Sample 
To attain the goals of this chapter and to ensure that adequate literacy instruction has 
been provided the children, only children from Grades 3 to 6 were included in the 
selection of poor single word readers and average same age readers. For the creation 
of younger control groups, average readers from Grades I to 4 were selected, thus 
creating a two-year gap between the poor reader groups and the average reader 
groups. The selection criteria will be described in the relevant sections. 
2.2. MeasureslInstruments 
There were three groups of measures used for the succeeding analyses. The first 
category comprises the dependent variables, namely word reading and spelling. The 
children included in the analyses were selected on the basis of their performance on 
both of these measures. The second set includes the control factors - Block Design, 
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listening comprehension and picture stories. These variables were used to ascertain 
the groups being compared were average performers on these measures. The third 
group of variables include all the other variables in the study with the exception of 
the word interference measure. The test measures and procedures are described in 
greater detail in Chapter 2 (General Methods). 
2.3. Procedures 
Two ways of characterising the dyslmdc reader are implemented in this section. A 
group of children with poor single word processing skins were compared to tvvo 
groups of average readers - same age peers, and children two grade levels younger. 
The selection criteria for each of the control groups are discussed within each level of 
analysis. 
'Ibis section uses standard procedures to identify eight groups of children who 
present with evidence of specific literacy difficulties at the level of the single word. 
For ease of notation, these children will be referred to as dyslexic (based on current 
UK and Europe-based definitions). A group of dyslexics is identified for each of the 
upper four grades (Grade 3 to 6) and for each language. Different sets of dysleidcs 
for Filipino and English for each grade level were created. 
Ihe selection procedure began with the identification of children with scores that fen 
on or below the 15'hpercentile on both the word reading and spelling measures. Ile 
second step involved screening out children who may have difficulties in terms of 
general ability, visual comprehension, or general language skills. A cut-off point of 
one standard deviation below the mean for each grade level on block design, listening 
comprehension and picture stories was used to eliminate from the analyses these 
children may show literacy problems for reasons not traditionally associated with 
dyslexia Cie, poor general ability, poor comprehension and/or poor verbal language). 
'Ihe remaining children scored better than the cut-off on all these three measures and 
thus comprised the dyslexic group for each grade level. Table 5-1 displays the 
number and percentage of dyslexic readers by grade and gender identified using this 
process. 
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Table 5-1. Frequenci, (fx? uqma qfgmde N, If-WI, in brack-ets) of dyslemcs iiccordm. (, to 
FýIdc' level, "clldcr mId 
I'llik'11,10C 
Tot ýII Äldu Füllde Tmý Mýde-- FeniAe 
14 10 4 7 -2 
(15.4) (7.6) 
4 13 11 2 5 4 1 
(14.7) (5.7) 
5 15 9 6 6 3 3 
(2 1. ý) 
- 
(8.6) 
6 9 4 5 6 4 2 
(15.0) 
- -0 
(10 ý 
3. Comparisons with Chronological Age Control Groups 
3.1. Selecting the control group 
Average readers for Filipino ýind English were selected for Grade 3 to 6. Average in 
this context means scores ý, vrithin the 25"' and 75'h percenti-le on both the word 
reading and spelling measures. After these children were identified, those who 
scored below the cut-off point on the block design, listening comprehension and 
picture stories measures were screened out to ensure that they were comparable with 
the dyslexics on these aspects. Selection procedures specific-ally ensured that these 
three control measures did not differ significantly between the dyslexics and their 
chronological age peers. Table 5-2 presents the number of average and dyslexic 
readers by language and grade level involved in this level of comparisons. 
Table 5-2. and dyslexi aders f)v gnide level iind Lingim IC re 
Gr, t(lc____ Filf 1110 1ý '11 ish Average Dyslexic Avera,,,,, e YýYslcxic-- 
7 
4 42 13 25 5 
26 15 26 6 
6 32 9 25 6 
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3.2. Data analyses procedure 
Independent samples t-tests comparing the performance of the dyslexic and same age 
control groups were conducted. These aimed to identify the linguistic and cognitive 
skills that differentiated between the dyslexic and chronological age matched control 
groups in an effort to identify the attributes of children with difficulties in single. 
word literacy. 
3.3. Results and Discussion 
This section will report on the results of the independent samples t-tests conducted 
to compare the performance of dyslexic and same age control groups on measures of 
literacy, comprehension, phonological processing, rapid visual naming and verbal 
memory span tasks in both languages, as well as block design, visual shape memory 
and rhythm tapping. The means and standard deviations for each comparison can be 
found in Appendix C. The data are presented in Tables 5-3 and 5-4, for Filipino and 
English respectively. The analyses are discussed by language to highlight any 
differences in the results. 
Analyses are presented for each grade level, with t-values, and their level of 
significance represented by asterisks reproduced for comparison. Significant 
comparisons are shaded in the tables for ease of inspection. Where a mest is non- 
significant at the 0.05 level, the exact p-value is presented in brackets. A negative 
t-value indicates a smaIler score was produced by the dyslexics. Note that for time- 
based scores, a negative t-value suggests that the dyslexic group produced faster 
responses, on average, than the controls (eg, see English rapid visual colour naming 
for Grade 5 and 6). The number of subjects in the dyslexic and control groups are 
also presented in the tables to allow calculation of the degrees of freedom (dA values 
which were treated as (n, -1) + (n, -I) throughout. Although analyses that did not 
assume homogeneity of variance and used different dfv. Aues were performed, these 
did not produce results that differed substantially from those presented and hence 
the conclusions derived from both types of analyses would have been identical. The 
analyses presented were selected to provide ease of reporting and allow comparisons 
with the previous literature in this area. 
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Tablc5-3. t-scorest-)etweeiiFihi)iiiol, iiit! ii, ii! cDv, %IexicsitndChronolof, it-, il-Acp(-ýcNni,,, I, 
Tasks Grade 3 Grade 4 Grade 5 Grade 6 
Dyslexics n= 14 13 15 9 
Control n= 40 42 26 3 -) 
Filipino Word reading 5.95*** -4.93*** 5.7 ý"*' 
Filipino Spelling -- -4.69*ý'* -2.30***r_ Filipino Sentence -4.48"" -. 18 -L-19 
comprehension (. 855) (. 205) 
Filipino nonword reading -4.86**" 
. 2., Q7, -1.82 
(. 076) 
Filipino Phoneme tapping -2.25*** . 41 
- 
(. 432) (. 682) 
Filipino syllable tapping 95 -1.21 -1.15 
(. 347) (. 233) (. 259) 
Filipino rapid visual picture 2.67*** '2., 58***, 1.15 -. 21 
naming (. 259) (833) 
Filipino rapid visual colour 3.65**". 2.72** 1.09 -. 95 
nan-ting (. 281) (. 347) 
Filipino word span -2.89-** -1.35 . 
21 
. 
64 
(. 183) (. 833) (. 525) 
Filipino listening -1.56 -. 79 -1.55 
cornpreliension (. 504) (. 121) (433) (. I ; C, ) 
English Word reading -6.323*** -1.703 -. 881 -3,401-l, 
(. 094) (. 382) 
English Spelling -4.276"1* -1.558 -. 155 -. 057 
(. 125) (. 878) (. 955) 
English Sentence -5.176*** -1.623 . 
062 -1.775 
comprehension (. I 11) (. 951) (. 083) 
English nonword reading -5.764'-`1* -2.09-";: - -1.412 -1.266 
(. 166) (213) 
English Phoneme tapping -2.035"- -. 660 -. 594 -. 298 
(. 512) (. 556) (. 767) 
English syllable tapping -1.985* -1.503 . 
379 
. 
048 
---- 
(. I ý, ). ) (. 707) (962) 
E righsh rapid visual pict mv 4.930:! -%* 3,2871** 
1, . 
491 
. 
752 
narning (. 626) (. 456) 
English rapid visual colour 2.732** 2.45211, -1.218 -1.791 
naming (. 231) (. 081) 
English word span -2,559" -. 893 -. 428 
(. 509) (. 378) (. 071) 
English hstentrig Li, 87 -1.877 -. 298 -2! 045*: 
comprehension (. 066) (. 767) 
Rhythm tapping -3.34"' -1.32 -. 73 -. 89 
. 
193) (. 469) (. 377 
Visual shape nierrion, -2.56***_ -1.47 . 
23 -. 62 (. 148) (. 820) (. 537) 
Block design -. 36 -. 75 -1.75 
(. 136) (721) (. 457) (. 088) 
Picture stories -1.62 -. 94 -. 31 . 
13 
--U-1 
IL (. 350 (. 920) (. 900) 
ý'-p<. 05 ý`. -P<. Ul , `-P<. UU I 
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Table 5-3 presents the results of analyses between same grade dyslexic and average 
readers in Filipino. The two groups do not significantly vary in terms of block 
design, picture stories, and listening comprehension in the language of literacy 
difficulties. This table also indicates that in all grade levels, word reading and spelling 
in Filipino differentiate between the two groups as would be expected given the 
selection criteria. Nonword reading in Filipino significantly differentiates between 
the two groups up to and including fifth grade, but it is worth highlighting that the t- 
score derived for the sixth grade approaches significance (t - -1.82, p -. 076). Given 
that the chronological age matched controls performed better than the dyslexics, the 
ability to decode letter strings, therefore seems to be the one area where the dyslexic 
readers have specific difficulties and can be distinguished from their average ability 
peers. 
Grade 3 shows the largest number of significant differences between the groups. In 
addition to the measures above, Grade 3 chronological age matched controls also 
performed better in sentence comprehension, syllable tappin& rapid picture and 
colour naming, word span, rhythm, tapping, and visual shape memory in both 
languages. Word reading, spelling, and nonword reading in English also 
distinguished between the two groups. Filipino phoneme tapping shows a trend for 
dyslexics to be worse than the controls, though this does not reach the 0.05 
significance level. 
In addition to word reading, spelling and nonword reading in Filipino, the Grade 4 
groups varied in terms of Filipino phoneme tapping, rapid naming of pictures and 
colours in both languages as well as English nonword reading. Listening 
comprehension in English is approaching significance but fails to reach the 0.05 level 
of significance. Overall, fewer measures distinguished between the Grade 4 groups 
in comparison to the Grade 3 groups, and this trend continues to Grade 5 where 
only word reading, spelling and nonword reading in Filipino distinguish between the 
groups significantly. A reverse to the reduction in significant differences is found in 
the Grade 6 analyses, where the dyslexics are poorer also in English word reading 
and listening comprehension. However, the pattern for fewer measures to 
distinguish between the groups in higher grades still seems plausible and seems to 
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characterise the findings about dyslexics in the Filipino language. It is only in third 
grade where a large number of cognitive skills differentiated between the dyslexic and 
chronological age matched control groups. As many as 19 variables discriminated 
between the two groups in Grade 3. This is consistent with a combination of results 
reported by studies involving monolingual children (see Section I of this chapter). 
However, t1iis number dramatically decreases to nine in Grade 4, and to three or four 
in Grades 5 and 6. These results may indicate that the majority of skill deficits that 
might be found in Filipino dyslexic readers are potentially due to a lag in 
development rather than a pervasive abnormality. The underlying skill that most 
consistently differentiates between the two groups is nonword reading or decoding in 
the language where literacy difficuldes are experienced. 
Table 5-4 presents the differences between the dyslexics and average readers in 
English. Again, the two groups do not differ significantly on measures of block 
design, listening comprehension and picture stories. All the grades show significant 
differences between the two groups in English word reading, spelling and rapid 
naming of pictures. Up to and including fifth grade, the dyslexic and the 
chronological age matched groups also varied in English sentence comprehension 
and nonword reading as well as Filipino colour naming. 
Grade 3 comparisons show that the dyslexics had lower scores in word reading, 
spelling, sentence comprehension, nonword reading, rapid naming of pictures and 
colours, word span in both languages. Filipino phoneme tapping also distinguishes 
between the groups as do rhythm tapping and visual-shape memory. These findings 
are similar to those found among the Filipino language dyslexics in Grade 3 where 
the two groups differed on many skills. 
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Table 5-4. t-scores between Eni-dish hnmi; wo Dx, zhwicr -in, l Tasks Grade 3 Grade 4 Grade 5 Grade 6 
Dyslexics n= 7 5 6 6 
Control it = 30 25 26 25 
English Word reading 8.73 -4.7 r*: ý - - -6 
52"' -2.8 P, ** English Spelling -8.1TI*: r 4.51-1** 
English Sentence -2.7V" -3.59*** 1.45 
comprehension (. 161) 
E'nglish nonword reading -3.75*1`1 -. 15 (. 882) 
English Plionerne tapping -2.27;: "--* -1.09 4 28) (. 284) 
Enghsli syllable tapping - W) -2.24", -2.65*** 1.18 
(530) (. 273 
English rapid visual picture 6.01 2.69" 3.22-4* -2.08-1ýý 
English rapid visual colour 4. NI'-I* LOS 2.55* 
narning (. 288) 
_ Enghsh word span -2.40"1"', -. 14 -1.02 -1.04 
----(. 
891) (. 318) (. 305) 
Enghsh fistening comprehension 1.11 -1.93 -1.93 -1.11 C! (. 278) 
Fihpu-io Word reading -5.262", -** -1870 -2.899ýý* -1.515 
Filipino SpAng -4.970*** -2.095"- -1.984 (. 056) 
Filipino Sentence -5.349: 11:;: 019" -. 604 
comprehension (. 551) (. 103) 
Filipino nonword reading -6.375*:, -* -. 333 -1.143 -596 (. 742) (. 262) (. 556) 
Fifipino Phoneme tapping -2.212*: -. 606 -1.397 -1.019 
54 9) (. 173) (. 317) 
Filipino syllable tapping -2.415ý; -2.498ý, A, . 518 (. 608) 
Fihpino rapid visual picture 2.599* P, -1.426 
narning (. 0(, 1) (. 165) 
Filipino rapid visual colour 3.526"" 2.073* -1.005 
naming 
---- - 
(. 323) 
Filipino word span : 27964'* -. 842 -. 324 . 564 (. 407) (. 748) (. 577) 
Filipino 1-istening comprehension -1.892 _ -. 460 -1.266 ýo7) LO 6 9L (. 648) 
-. - 
(. 215) 
Rhythin tapping -3.17'-** -. 13 -. 53 -. 30 (. 896) (. 599) (. 764) 
Visual shape memory -3.16**-, ' -1.48 -1.85 . 84 (. 151) (. 075) (. 406) 
Block design 1.83 -. 96 -. 21- -63 (076) (. 347) (. 836) (. 534) 
es picture storl -1.61 1.02 
q I. T5 1 25 I 1.34 
(. 318) I 
ý 
9) 
_( 
26 9) (191) 
-p<. 05 P<. Ol P<. 00 I 
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Grade 4 comparisons indicate better performance by the chronological age matched 
control group on measures of sentence comprehension In both languages, English 
nonword reading, syllable tapping and rapid nanung of pictures in addition to word 
reading and spelling. They also differed in Filipino spelling, syllable tapping and 
colour nan-ting. It is also worthy to note that three additional measures approached 
significant in terms of the difference between the two groups: ie, Filipino word 
reading, and listening comprehension in both languages. 
Grade 5 English language dyslexics were outperformed by the chronological age 
matched controls on measures of word reading, syllable tapping and rapid colovir 
nanung in both languages. English sentence comprehension, nonword reading, 
phoneme and, rapid naming of pictures also differentiated between the groups. 
English listening comprehension, and Filipino spelling and rapid picture narning all 
approached significance with p-values around 0.06 
Sixth grade comparisons show that that the average readers in English perforn-led 
better than the dyslexics on the English word reading test and the spelling measures 
in both languages. Somewhat surprisingly, the dyslexics were faster on the rapid 
nan-ung measures, particularly in English where they were significantly faster than the 
controls. This finding deviates from those found from Grade 3 to 5 where the 
dyslexics had slower visual naming speeds and seems contrary to much of the 
research reported (eg, Wolf et al, 2000) in the introduction to the different sections 
of this thesis. 
The series of analyses reported in this section aimed to identify the distinguishing 
characteristics of children with dyslexia in Filipino or English m companison to same 
age average readers. Overall, more cognitive tasks differentiate English language 
dyslexics from their average ability peers than found for the Fihpino-based 
groupings. This is particularly apparent for higher grades. Indeed, Filipino clyslexics 
became more like their same age peers as the grades went higher. 
Another interesting finding worthy of note is the lack of consistency In the measures 
that differentiate the groups, apart fron-i the classification of measures of word 
reading and spelling. For instance, only Filipino nonword reading distinguishes the 
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two groups throughout the first three grade levels in Filipino. In English, also until 
fifth grade, English sentence comprehension and nonword reading as well as Filipino 
colour narrUng separate the dyslexics from the controls. Although rapid visual 
naming in English could be argued to distinguish the English-based groups, the 
findings for Grade 6 are contrary to the predicted and found in previous grades (le, 
Grade 6 dyslexics produce faster naming times). 
Another interesting finding is that neither of the two phonological segmentation 
tasks consistently differentiated between the dyslexic and control groups across the 
grade levels. However, sýyllable tapping significantly differentiated between the two 
groups in both languages in the comparisons between the English huiguage dyslexics 
and controls at Grade 4 and 5. In the equivalent comparisons among dyslexics and 
controls in the Filipino language, it was only in Grade 3 that syl-lable tapping 
differentiated between the two groups in both languages. Phoneme tapping in 
English was also a significant identifier for this grade level and it's Filipino language 
counterpart only approached signi ficancc with a p-value of . 
06 1. 
It can be also concluded that there is a greater number of cognitive skills that 
differentiate between the dyslexic and same age controls in the English language than 
there are in the Filipino language. These findings show different patterns depending 
on the language in which a child is dyslexic. They deviate from the predictions 
articulated on the basis of studies done with monolingual populations. However, this 
is more evident on the data that pertain to Filipino. The English language dyslexics 
in this study adhere more to the predictions articulated in the literature. It can be 
inferred therefore, that characterising clyslexia m these two languages implicates 
different processes depending on which language a cUd is dyslexic in. This has 
implications on assessment and screening procedures and may be particularly 
important when one of the languages has a more transparent orthography than the 
other. 
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4. Comparisons with Younger Nondyslexic Average Readers 
4.1. Selecting the control group 
An issue for any research into the underlying factors that are associated -with dysle i xia 
is whether they can be claimed to be causes of the literacy difficulties or not. 
Showing a relationship between poor literacy skills and a cognitive/linguistic deficit 
does not distinguish between the deficits producing the literacy problems or poor 
literacy leading to the deficits. One way of arguing against the latter possibility is to 
compare the performance of normal and disabled readers/speflers who are 
equivalent in terms of their literacy skills - le, compare a group of dyslexics with a 
younger group of average readers (Bryant & Bradley, 1985). TI"ns procedure was 
followed in this section. Given that the majority of clyslexic/control differences in 
the previous section were found among Grade 3 cHdren, younger reading age 
matched comparison groups were sought for these clyslexics first. Grade 1 average 
readers were identified as performing at the same reading level as Grade 3 dyslexics. 
The separation of two grade levels was duplicated for subsequent grades to avoid the 
same controls being used in different comparisons. This led to reading age matched 
controls, two grades below the dyslexics, for most comparisons. The exception was 
for Grade 6 Filipino clyslexics. Although these dyslexics did not differ greatly from 
chronological age matched controls, comparisons are presented here for discussion 
purposes rather than to assess possible causes. 
The procedure of selecting average readers to form the younger set of controls 
involved selecting children two grade levels younger than the dyslexics who do not 
differ on single word reading. This was done by selecting younger readers whose 
word reading and spelling scores were within the same range of scores as the dyslexic 
group that they were being matched with. For example, the range of scores in the 
Filipino word reading task of the Grade 3 Filipino language dyslexics was 14 to 45. 
Therefore, Grade 1 children whose scores also fell within this range were selected. 
From among these children, average (or better) perforniers on block design, listening 
comprehension and pictures stories were screened out. The remaining children 
comprised the younger nondyslexic control group. The dyslexic groups remained the 
same. Table 5-5 displays the number of individuals in each group across the grade 
levels. 
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Table 5-5. Frcqucn(ý- oi "I. d 1-cad"'L ýc matched control gl-01 
Grade Filipiiio_____ 
_ 
n, lisb 
3 
Dyslexic Reading Age Match- 11)), slcxic 
Reading Age 
14 
4 13 63 5 31 
5 15 59 6 23 
6 9 70 6 57 
levels vouneer 
4.2. Data analyses procedure 
The aini of the comparisons conducted in this section was to identify the cognitive 
skills that differentiated between the dyslexic and the reading age matched control 
groups. Independent samples t-tests were used to identify the measures in which the 
two groups differed. 
4.3. Results and Discussion 
This section vqfl report on the findings based on the t-tests conducted to compare 
the dyslexics and younger average readers in this sample. The means and standard 
deviations for each comparison can be found in Appendix C. Predictions based on 
monolingual studies posit that comparisons between older dyslexics and younger 
reading age matched controls would enable the isolation of a small number of 
variables that would distingu-ish between the dyslexic and younger nondyslexic 
reader. 
The analyses conducted shows that fewer skills distin ish between dyslexics and the gul 
younger nondyslexic group than the same age control groups particularly for Grades 
3 and 4. An important note is that as a general pattern, the groups of older dyslexics 
were better at the block design measure than the younger controls though some of 
the differences in mean scores were not significant on the independent samples t- 
tests conducted. Another feature of Table 5-6 and 5-7 is that skills in which the 
dyslexics outperform the younger controls are not highlighted; only those where the 
dyslexics are worse than the controls are relevant to the current analyses. Table 5-6 
shows the results for the analysis involving Filipino language dyslexics. 
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Tablc 5-6. I-scores Filipuio dyslexics vs. readint! avc mitclied controls 
Tasks Dyslexics n= GO = 14 Gr4 = 13 Gr5 = 15 Gr6 =9 
Control 11 = Gr1=44 Gr2=63 Gr3=59 GH = 70 
FilipMo Word reading -1.096 -1.324 -1.842 
-(. 
) 7, ý') (. 190) 
- 
(. 070) 
Filipillo Spellmg 2.472 -. 701 -1.280 
--1-. 0-53 
(. 485) (. 205) (. 296) 
FilipMo Sentence -. 845 -. 177 . 262 1.176 
_comprehension 
(. 402) (. 708) (. 764) (. 243) 
Filipino nonword reading -1.607 -w2.342`1- . 
014 -. 515 (. 114) (. 608) 
Filipino Phoneme tapping . 
293 -L-190 . 
266 1.348 
(. 771) (. 140) (. 791) (. 182) 
Filipmo syl-lable tapping -. 905 1.499 . 366- -. 255 (. 369) (. 138) (. 715) (. 799) 
Fihpmo rapid visual picture -. 517 1.075 -. 519- -1.197 
naming (609) (. 286) L606 j (. 235) 
Fihpuio rapid visual colour . 
270 -. 579 -. 240 
_ 
-2.437" 
mining (. 788) (. 564) (. 811) 
Filipino word span -1.439 -. 284 1.239 2.610* 
(. 156) 
. 777) 
(. 219) 
Filipino listening 2.975" -. 063 -. 295 . 528 
comprehension (. 950) (. 769) (. 599) 
English Word reacting -1.233 . 
053 
. 476 . 239 (. 223) (. 958) (. 635) (. 812) 
English Spelling -1.516 . 
013 1.095 
. 
941 
(. 135) . 990) 
(. 277) (. 350) 
English Sentence . 109 -. 503 . 465 1.546 
comprehension (. 913) (. 612) (. 643) (. 126) 
English nonword reading -1,888 -. 739 . 276 . 798 (. 064) 462) (. 783) (. 428) 
English Phoneme tapping -. 005 . 
504 . 616 . 363 (. 996) (. 616) (. 540) (. 717) 
English syllable tapping -. 240 1.060 . 194 . 
782 
(. 8 11) (. 293) (. 846) (. 437) 
English rapid visual picture 2.127' . 415 -1.098 -1.656 
narning (679) (. 276) (. 102) 
English rapid visual colour -. 797 . 
036 -2.336" -2.399' 
narning (. 429) (. 971) 
English word span -. 355 -. 141 . 
308 1.706 
(. 724) (. 888) (. 759) (. 092) 
English listening comprehension 1.118 -. 424 1.490 . 
976 
(. 268) (. 673) 
. 141) (. 332) 
RI-lydim tapping -. 448 -. 279 1.524 . 
963 
(. 656) (. 781) (. 132) (. 338) 
Picture stories 1.792 . 
763 1.077 1.925 
(. 079) (. 448) (. 285) (. 058) 
Visual shape memory . 
576 
. 
388 3.459, ý",,, 
. 
669 
W) (. 699) 
Block design 2.58P 1.718 1.586 2.838'""' 
. 
090 (. 11o) 
<. 05 P<. Ol :,, "`-P<. 001 
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Dyslexics and the younger nondyslexic average readers in the Filipino language do 
not vary consistently on any measure. In Grade 3, the two groups differed 
significantly on Filipino spelling with the controls performing better than the 
dyslexics; this was despite the selection process that identified controls with scores 
on word reading and spelling within the range of scores produced by the dyslexics. 
This procedure still led to a higher mean score amongst the controls in spelling, 
though reading level was not significantly different. Interestingly, despite their lower 
spelling ability, the dyslexics; performed better on the measure of Filipino listening 
comprehension. 'I'his suggests that their general language skills in Filipino was 
developing ahead of their ability to spell in the same language. 'Me only underlýng 
cognitive-linguistic measure to differentiate dyslexics and reading age controls such 
that it might be argued as a potential cause of the poor reading skills rather than a 
consequence was rapid visual naming. T'his was the ability to name pictures in the 
other language, however. Poor speeded processing in one language leading to poor 
reading skills in another seems an unlikely causal pathway. Another possible causal 
factor was nonword reading, which approached significance at the 0.05 level, though 
again, this was nonword reading in the other language. This point will 
be returned to 
later. 
In Grade 4, the only skill that differentiated between the two groups is Filipino 
nonword reading. As in the same age comparisons, the average readers 
outperformed the dyslexics. Interestingly, this measure fails to distinguish between 
the groups at other grade levels. Indeed, none of the Filipino language measures 
differentiated between the Grade 5 dyslexics; and the younger nondyslexic controls 
except rapid colour naming in English where the dyslexics outperformed the 
controls. The older dyslexics were also better on the visual shape memory measure. 
Grade 6 Filipino language dyslexics scored less than the younger controls in Filipino 
word reading, indicating that the selection criteria failed to produce reading-age 
matched controls; though as argued in section 4.1 of this chapter (Selecting the 
control group) this was not treated as a problem for interpretation. On the Filipino 
word span and the rapid visual naming of colours in both languages, the dyslexics 
performed better than the controls. The difference between the two groups on the 
English word span approached significance. 
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Table 5-7 presents the findings of analyses involving English language dyslexics. it 
shows that again (with the exception of Grade 6), fewer skills are highlighted by the 
analysis when compared to the chronological age matched comparisons. 
Grade 3 English language dyslexics were significantly poorer in Filipino nonword 
reading than the younger controls. Like the results found in the analysis involving 
Filipino language dyslexics, nonword reading in the other language distinguishes 
between the two groups (this time, the difference is statistically significant). English 
sentence comprehension, listening comprehension in both languages and picture 
stories show better performance by the dyslexics. 
Like their counterparts in Filipino, the Grade 4 English language dyslexics; were set 
apart from the younger controls by nonword reading. Again, this is similar to the 
analysis involving Filipino language dyslexics; and controls where a decoding measure 
in the same language differentiated between the two groups. English word reading 
and spelling and Filipino listening comprehension both approached significance. 
For Grades 5 and 6, English spelling differentiated between the two groups. None 
of the other skills distinguished between the two groups such that they could be 
considered factors underlying the poor reading skills. Indeed, the only other 
significant measures indicated that the dyslexics significantly outperformed their 
younger peers. 
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Tabic 5-7. t-scores Enrlisli dvsleacs vs. readiriv ape matched controls 
Tasks Dyslexics n GO =7 Gr4= 5 Gr5 =6 Gr6= 6 
Control n Gr1=14 Gr2=31 GH = 23 Gr4=57 
English Word reading . 
360 -1.958 -1.819 -1.660 (. 723) . 059 (. 080) (. 102) 
English Spelling 1.689 -1.744 -2.295" - 3.3 13 (. 108) (. 090) 
English Sentence 2.049" -. 950 
comprehension (401ý 195) (. 359) 
English nonword reading 4 79 -2.499". . 
738 1.591 
_LO 
3 7ý_ 
_(. 
467) (. 117) 
English Phoneme tapping . 
000 
. 537 -1.479 . 031 (1.000) (. 595) (. 151) 
English syflablc tapping 1.175 -. 037 -. 515 1.318 
(. 254) (. 971) (. 611) (. 192) 
English rapid visual picture 1.101 . 
121 
. 
709 -2.071" 
narning (. 285) . 
904 (. 484) 
- English rapid v1sua-I colour -1.296 -. 520 1.187 -3.019"" 
narning (. 210) (. 606) (. 246) 
_ English word span . 988 . 817 -. 025 . 580 (. 336) (. 420) (. 980) (. 564) 
English listening comprehension 2.853"" -. 435 1.051 -. 129 (. 667) (. 303) (. 898) 
1-ihpiiio Word reading -1.303 -. 266 -. 188 -1.024 (. 208) (. 792) (. 853) 
. 
310 
Pilipino Spelling . 
090 -1.405 -1.129 -. 418 
(. 929) (. 169) . 269 
(. 677) 
Filipino Sentence . 
922 -1.304 -. 167 . 200 
comprehension (. 201) (. 869) 
_ Filipino nonword reading -3.679*"-' 189 . 483 1.333 
(. 851) (. 633) (. 187) 
Filipino Phonerne tapping -. 515 . 047 -. 
590 
. 324 (. 612) (. 963) (. 560) (. 747) 
Filipino syl-lable tapping 1.148 . 385 -. 014 . 829 (. 265) (. 703) (. 989 (. 410) 
Filipino rapid visual picture -. 711 -. 487 1.245 -1.683 
muning (. 486) (. 630) (. 098) 
Filipino rapid visual colour -. 173 . 
542 
. 
166 -2.291" 
nan-iing (. 865) (. 591) 
Filipino word span -. 437 . 120 . 
968 2.10 Pl 
(. 667) (. 905) (. 342) 
Filipino listening comprehension 3.193" -1.937 . 443 -1.406 (. 061) (. 662) (. 165) 
Wiythrn tapping -. 173 . 
800 1.835 1.003 
(. 864) (429) (. 078) 
. 320 
Picture stones 3.272*` . 
724 1.226 1.923 
(. 474) (. 231) (. 059) 
Visual shape memory . 
967 -. 207 . 
877 1.526 
1-16) 
--- 
(. 838) 
. 388) 
Block design 4.128" . 
742 1.5 3.511 
(. 463) (. I 15) 
i)<O5 p<. Ol 
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Comparisons between dyslexics and younger average readers do not isolate a specific 
pattern of difficulty that the dyslexics experience which their younger peers do not. 
The Filipino language and English language dyslexics varied from their controls on 
different aspects. Though there is a hint that phonological processing makes a 
distinction between the groups in Grades 3 and 4 but this is limited to decoding only. 
It is interesting to note that though there is no indication of a specific measure that 
separates the dyslexics from the younger nondyslexic controls, the analyses witl-ýn 
each grade level (with the exception of Grade 5) are similar between the two language 
groups. This may indicate that the children who comprise the dyslexic groups in 
each grade level probably got selected as dyslexic in both languages, though the larger 
number of dyslexics selected from the Filipino data suggests that this cannot be the 
only reason for any similarities. 
The aim of this section was to identify the potential underlying cognitive and 
linguistic skills that distinguish between chldren with single word difficulties and 
children who do not experience such difficulties. Two types of control groups that 
have been extensively used in previous studies on dyslexia conducted among 
monolingual populations were compared with the dyslexic groups. The first control 
group was made up of same age or same grade children who were not significantly 
different from the dyslexics in terms of scores on listening comprehension, picture 
stories and block design. Previous research has shown that numerous cognitive and 
linguistic skills will differentiate between these two groups. This was supported by 
the findings of the present analysis. However, a decreasing number of measures 
across the grades distinguished between the two groups. 
The second type of control group involved children who were members of grade 
levels at least two years younger than the dyslexics. Ilese children are referred to as 
the younger nondyslexic control group. Ibis procedure entailed the selection of 
children comparable to the dyslexic children in terms of single word processing 
ability but who were two grade levels below. Analyses of the results of these 
comparisons again failed to identify a cognitive or linguistic factor that might be 
responsible for thý dyslexics' reading difficulfies. 
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Overall, the analyses produced results that varied from one grade level to another 
within a language indicating that there is no discernible pattern of difficulties that can 
be argued as the distinguishing characteristic of the dyslexic Filipino-English 
bilingual-biliterate in this study. 
One possible reason for the lack of a consistent pattern in the causes of dyslexia 
among the children in this sample is their being bilingual-biliterate. This is evidenced 
in Grade 3 where the nonword reading task in one language discriminated children 
with reading problems in the other language. This could imply that at this grade level 
the children in this study rely more on central processing rather than cueing into the 
unique characteristics of a language for reading and spelling it. 
Finally, an arbitrary 15% and below cut-off on both the word reading and spelling 
scores was used to select the children in each grade level. This may have included 
children who were not having profound difficulties in single word processing. 
Indeed, the relatively large number of Filipino language dyslexics: found by this 
procedure is consistent with tl-ýs interpretation. Studies suggest that there should be 
between 5- 10 percent of dyslexics within a population (Smythe & Everatt, 2000) 
whereas the percentage for Filipino language dyslejdcs in much larger in this study 
(see Table 5-1). To address this, a 10% and below cut-off score was implemented 
instead. The results of this series of analyses were not dissimilar to the results already 
presented, despite the use of a stricter cut-off point leading to fewer dyslexics being 
selected for each grade level (see Appendix D). 
5. Single Case Profiles of Cognitive and Linguistic Performance 
The previous two sections of this chapter presented comparisons between dyslexic 
and nondyslexic groups. Neither adequately portrayed a specific pattern of deficits in 
the underlying factors included in the analyses that might have indicated the probable 
causes of the literacy difficulties experienced by the dyslexics. One possible 
explanation is that different deficits lead to reading difficulties and these vary from 
child to child. Previous studies provide strong arguments that dyslexia can manifest 
differently in different children (see Miles, 1993; Miles & Miles, 1999). Brooks & 
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Everatt (submitted) have suggested that analysing group performance of children 
experiencing literacy problems at the level of the single word on cognitive and 
linguistic tasks can be misleading. When scores on underlying skill measures are 
combined for a group of children, one childs strength could equalise another child's 
weakness in the computation of a group statistic for a specific measure. 'Ihe lack of 
an obvious pattern for distinguishing dyslexics from nondyslexics in the group 
comparisons in the present study may mean that indeed spurious averages may have 
been computed for the cognitive and linguistic measures because the literacy 
difficulties of the children in the dyslexic groups may be caused by different 
underlying difficulties. This point of view justifies the adoption of single case 
analyses so that literacy difficulties in the current sample of bilingual-biliterate 
children can be better understood. Other studies, which have employed single case 
analysis, have used it to identify different causal factors based on theories of literacy 
difficulties (Snowling, 2000). Predominantly used in neuropsychological research, 
single cases have been used to demonstrate the effects of instruction on phonological 
skills development as well as for monitoring progress (Reason and Morfidi, 2001). 
The study of single cases also stresses the idea that assessment should include a wide 
spectrum of measures that have been implicated in literacy development in order to 
improve the chances of identifying the area of deficit, and to provide support for this 
potential causal factor from multiple sources. The measures used in the current 
research provide such a spectrum of cognitive and linguistic factors. The categories 
of literacy difficulties presented in this section provide evidence for the view that 
literacy difficulties are related to (and hence might be caused by) differing underlying 
factors. 
5.1. Method 
1. Instruments 
The dependent variables are word reading and spelling in English and Filipino, whilst 
all the other variables are regarded as variables that influence literacy. A criterion of 
one standard deviation below the mean was used to indicate that the child has poor 
literacy ability in one or both languages. 
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Several factors were considered as potential causes of literacy acquisition problems: 
1) general ability, as measured by block design and picture stories; 2) comprehension 
skills measured by picture stories, sentence comprehension and listening 
comprehension; 3) lexical access and rapid visual naming based on rapid colour 
naming and rapid picture naming; 4) memory incorporating visual shape memory, 
rhythm tapping, and word span; 5) phonological awareness, assessed by phoneme 
tapping and syllable tapping scores; 6) decoding ability, as assessed by nonword 
reading. These variables have been described in detail in Chapter 2 (General 
Methods). The relationship of these variables to poor literacy is described in the next 
sections of this chapter. 
5.1.2. Data analysis procedure 
The children included in these categories are members of Grade 3 or 4 so as to avoid 
possible ceiling effects on Filipino word reading at Grades 5 and 6. Individual cases 
were analysed using inspection of literacy, cognitive and linguistic profiles (described 
below). Six categories of literacy difficulties were identified based on poor 
performance in different underlying skills and abilities. These six categories are 
discussed in the succeeding sections together with representative single case profiles, 
which illustrate the relationships of cognitive and linguistic skills within each 
individual. Attached to most of the categories is an appendix of other single case 
profiles. The categories have been arranged to emphasise similarities and differences 
in the characteristics presented by these categories. The procedures for 
accomplishing these categorisations are similar to those of Rack (1997) and are 
typical of current practice in dyslexia assessment (see also Wes, 1993; Thomson, 
2001). 
5.1.3. Description of the graphs 
Each graph presents the fiteracy, cognitive and linguistic skills profile of a single 
child. The scores on the tests that measured these sIdlls were transformed to 
standard scores (z-scores) based on the performance of children in the same grade as 
the single case. On the x-axis of each of the following graphs is the range of 
measures used, whilst on the y-wds are the level of skills acquired in each measure 
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based on the z-scorcs. A marker indicates the specific z-score produced by the 
individual case on each measure. To make the graph more readable, a heavy black 
line empliasises the mean (z = 0) for each of the measures. Scores within the range 
of +1 or -I are within the average range for the grade that the single case is taken 
from. If a child scores below the -1 line, their ability in this measure is treated as 
worse than the average range of abilities for their grade. A specific deficit in that skill 
may, therefore, be apparent. Interpretations of such potential deficits are based on 
an, understanding of the literature outhned in the thesis and evidence for 
corresponding deficits in related ineasures. 
The tasks are labelled in the same abbreviated form on all graphs. For reference, the 
legend is presented in the table that follows. 
Table 5.8. Leý,, eiid for the graphs showing single case profiles 
bbiRv -A IN EWR Ený,, Iish word reading 
ESPL English spelling 
ESentence Ený, Iish sentence comprehension 
ENW nword reading 
EPT En lish lionerne tapping 
EST Ilable tapping 
EPictures English rapid visual narning of pictures 
EColours English rapid visual narning of colours 
EWS English word span 
ELC English listening comprehension 
FWR Filipino word reading 
FSPL elling 
FSentence Filipino sentence comprehension 
FNW Fill ino n nword reading 
FPT Fili ino honeme tapping 
FST Filipino syl-lable tapping 
Hictures Filipino rapid visual nan-ung of pictures 
FColours pid visuJ narning of colours 
FWS ord span 
FLC Jýiilipino listening comprehension 
RT Rh hm tapping 
vsm Visual sha c memory 
PS Picture stories 
Blocks Block Design 
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5.2. Resu Its and Discussion 
This section presents six categories of literacy difficulties. Single case proffles: are 
presented and discussed for each category. 
5.2.1. Literacy difficulties related to general ability problems 
It has been argued thatwithin a bilingual population, general ability difficulties 
influence literacy ability (Momson, 2001) whUst others such as Stanovich (1991) 
argue that general ability should not be considered as an indication of literacy 
development or skills. The single cases included in this category have poor 
performance on block design. However, different patterns of behavioural outcomes 
are shown in the profiles selected. In some children, literacy difficulties 
simultaneously occur with poor general ability. Two of the single cases in this 
category, namely Child 319 (see Appendix E) and Child 324 (see Figure 5- 1), perform 
poorly in both Filipino and English word reading tasks as well as numerous other 
cognitive and linguistic skills, although general ability difficulties may also lead to 
literacy problems in the second language only (see profiles of Child 250 and Child 
317 in Appendix E). In other cases, general ability limitations affect competence in 
one or both languages without severely impacting upon literacy in either as 
demonstrated by the profiles of Child 326 (see Appendix E) whose English listening 
comprehension score is poor. 
Two of the single cases in this category are discussed in detail. The first is Child 324 
who is an II -year old female child in Grade 4 who demonstrates numerous 
difficulties that simultaneously occur with poor general ability. The second single 
case is Child 325 (see Figure 5-2) who is an 11-year old male also in Grade 4 whose 
low general ability does not impact upon literacy and other skills as greatly as Child 
324. 
Child 324 (Figure 5-1) displays poor performance in pictures stories, block design 
and numerous skills in both Filipino and English. She has relative strengths in 
memory related tasks namely visual shape memory and word span in both languages. 
She also performed within the average range on the English listening comprehension 
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task and the Filipino nonword reading task. Filipino listening comprehension and 
rhythm tapping were also better than might be expected given the general profile of 
difficulties. 
Child 324 scored poorly on word reading and spelling in both languages with 
relatively better performance in Filipino than in English. She shows evidence of 
more difficulty in syllable segmentation than phoneme segmentation in both 
languages, a finding contrary to the usual developmental profile (see Chapter 3 of 
thesis). These segmentation deficits coincide with poor lexical access speeds (ic, 
rapid visual naming in both languages). All these factors could be said to impose on 
literacy acquisition in both orthographies. 
Child 324s poor literacy abilities in both languages could be attributed to poor 
development of phonological awareness abilities. However, the low performance on 
measures of general ability seems to best explain the pattern of general deficits in 
numerous areas of cognitive and linguistic skills. 
Figure 5-2, on the other hand, displays the profile of Child 325 who also presents 
poor performance on block design and picture stories. However, this general ability 
difficulty only occurs simultaneously with poor scores on Filipino listening 
comprehension, word span in both languages and English spelling. This profile is 
evidence for the argument that general ability does not always affect other abilities in 
the same way as Child 324. Poor English spelling is the only aspect of single word 
reading that accompanies poor scores on general ability measures. The two single 
case profiles presented in this section depict different behavioural manifestations that 
accompany poor general ability. The level of literacy abilities presented when 
accompanied by low general ability indicates that other factors affect the 
development of literacy and that general ability does not always predict the manner 
by which literacy skill will develop among children. 
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5.2.2. Literacy difficulties related to language comprehension difficulties in 
both English and FYlipino 
These single cases show children who have difficulties in literacy in one or both 
languages, which are accompanied by difficulties in picture and language 
comprehension but have average to good scores on block design. This set of profiles 
are consistent with the predictions arising from Cummins' (1984) argument that 
adequate language capabilities, which may take from five to seven years to develop, 
may be necessary before literacy abilities can be assessed. Representative of this set is 
Child 343 (see Figure 5-3), a female fourth grade pupil whose performance on word 
reading and spelling, sentence comprehension, nonword reading, phoneme 
segmentation, and word span are more than 1 standard deviation below the mean in 
both languages. In addition, she also performed poorly in colour naming in English, 
syllable tapping in Filipino, and rhythm tapping. Low scores in listening 
comprehension in both languages, as well as poor picture comprehension, 
accompany these difficulties. 
It is interesting to note that the phonological awareness skills of Child 343 in Filipino 
are relatively worse than those presented in English. Such deficits in Filipino (the 
first language) may impact on literacy in both languages. Another contributing factor 
appears to be word span in both languages, which together with rhythm tapping is 
also poor. Auditory span deficits are also known to be related to dyslnia (see 
Section 5.1 of this chapter). 
Two other single cases present a similar profile to Child 343 (see Appendix E). 
However, they do not reveal the same degree of difficulty in literacy varies across the 
group. Child 320 exhibits poor performance only on spelling in English whilst Child 
331 has difficAes in English language literacy but not in Filipino. 
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5.2.3. Literacy difficulties in English related to English listening 
comprehension 
It has been argued that poor literacy in a second language is due to poor mastery of 
the oral language (Cumniins, 1984). This set of profiles manifest support for the 
prediction arising from Cummins' argument that adequate language capabilities that 
takes from 5 to 7 years to develop are necessary before literacy abilities can be 
assessed in the second language. 
All the single cases in this category have average to good scores on picture stories, 
block design and Filipino listening comprehension, word reading, spelling and 
sentence comprehension. 'Me literacy difficulties in English these children 
experience occur simultaneously výith poor listening comprehension in English. 
Some of the children in this category have accompanying difficulties in phonological 
segmentation whilst others have memory span difficulties. A representative profile 
for both will be discussed. This description concurs výth the argument of Cummins 
(1984). However, it also supports the findings of Everatt et al (2000) that 
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phonological measures can identify children with literacy difficulties among second 
language readers. 
Child 344 (Figure 5-4) is a fourth grade male who displays difficulties in word 
reading, spelling and sentence comprehension in English with accompanying deficits 
in listening comprehension in English. There is also evidence of some degree of 
phoneme tapping difficulty in Filipino. This profile is also found in Child 288 (See 
Appendix E) who has difficulties in the same areas with the addition of phoneme 
tapping and colour naming in English. 
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A similar profile is that of Child 318 (see Appendix E). However, this child also 
presents memory span weaknesses like Child 330 presented in Figure 5-5 below. 
Child 330 (see Figure 5-5) presents distinct difficulties in English listening 
comprehension and weaknesses in all areas of memory: word span in both languages, 
rhythm tapping and visual shape memory. 7hough single word reading abilities are 
within the average range, English sentence comprehension is affected. The plausible 
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explanation for this relationship is that the sentence comprehension task involved 
both linguistic understanding and the use of memory since the word cards had to be 
sequenced to create a coherent sentence. This explanation, however, is consistent 
with the view that oral language difficulties in the second language affect literacy 
abilities in the same language. 
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Fig. 5-5. Child 330 
5.2.4. Literacy difficulties related to Filipino listening comprehension 
This category of single cases presents profiles that have average to good perfornunce 
on picture stories and block design. The literacy difficulties in both languages seem 
to be related to Filipino listening comprehension. An explanation of poor literacy - 
acquisition provided by first language comprehension problems is not well discussed 
in the literature. However, finding more than one case that has this profile is 
interesting in that it suggests that first language ability affects literacy not only in the 
first language but also in the second language. Child 337 (see Figure 5-6) is 
representative of this category. 
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Child 337 has difficulties in Filipino fistening comprehension but not English 
listening comprehension. All general ability and memory qrpe tasks are also within 
the average range. However, Filipino word reading is deficient as well as spelling in 
both languages. Interestingly, English nonword reading and phoneme tapping are 
also poor. The literacy and phonological processing difficulties of this child may be 
caused by his difficulties in listening comprehension in the first language, especially 
since no other linguistic skill can be the foundation for the difficulties. 
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Child 333 (see Appendix E) presents a very similar profile to Child 337, although 
literacy difficulties are greater in word reading than in spelling in Filipino. It is 
possible that the children in this category are children who are pouring more of their 
energy learning the English language or are already better at it than they are in 
Filipino. Therefore, it is possible that these children have English as their first 
language. They also indicate the need to assess skills in both languages (contrary to 
the procedures of Gholarnain & Geva, 1999) since determining the primary language 
may depend on more than a consideration of home or family background. Given 
that Child 337 is less skilled in Filipino listening comprehension, it is interesting that 
this is related to problems in single-word reading processing rather than tasks beyond 
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the level of the single word. Such a profile is consistent with predictions of dyslexia 
and second language learning (see Peer & Reid, 2001). That is, dyslexia is related to 
difficulties in mastering a second language, deficits in phonological skills and literacy 
at the level of the single word, but fewer literacy problems occur when context 
supports reading. This category may provide support for this hypothesized profile; 
though, the need to assess language skills directly, in order to determine the less 
dominant language, is emphasized. 
5.2.5. Reading comprehension difficulties 
This category of single case profiles demonstrates that sentence comprehension 
difficulties can occur without corresponding difficulties in listening comprehension 
and/or general ability. Child 349 (see Figure 5-7) is an example of a single case who 
has difficulty in the sentence comprehension tasks in both languages despite having 
scores on listening comprehension that are well within the average range or better. 
Flis performance in all the other tasks is consistently above average, with the 
exception of English and Filipino word span, picture stories and Filipino phoneme 
tapping that register as low average. 
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Child 342, also a Grade 4 male, (see Appendix E) presents a similar profile indicating 
sentence comprehension difficulties that can be related to difficulties in picture 
stories, phonological processing and lexical access. Word span performance also 
approaches the cut-off mark of I standard deviation below the mean. It may be the 
case that poor performance in sentence comprehension, which cannot be explained 
by poor listening comprehension, can be explained by the relatively low scores on 
picture stories and word span, as these occur in both cases. However, this requires 
further evidence since Child 349 does not reach the current study's cut-off criteria. 
This possibility is intuitively plausible since sentence comprehension and the picture 
stories tasks, which entail sequencing of words/pictures to create a coherent idea, 
and both may be related to processes incorporated in short-term memory span. 
5.2.6. Dyslexic Profiles 
Four sub-categories of dyslexics are presented in this section. Each one win be 
described separately. However, there are cornmon characteristics for each group. 
First, all of the single cases to be presented have average or better scores on the 
measures of block design, picture stories, and listening comprehension in both 
languages. Second, dyslexia is defmed in this section as poor performance in word 
reading and/or spelling in either language. Poor performance means that the score 
of a child must fall below 1 standard deviation from the mean. 
5.2.6.1. Dyslexic in both languages 
Child 2 11 (Figure 5-8) is the only child in Grades 3 and 4 who presents the profile of 
a dyslexic in both English and Filipino that adheres to the prediction laid out in the 
monolingual literature. He has poor literacy skills in both languages though he has 
more pronounced difficulties in reading Filipino. Child 211 has difficulties in word 
reading, spelling and sentence comprehension that occur simultaneously with poor 
nonword reading and syllable tapping. Additionally, rapid picture naming and word 
span are also below the cut-off score. This profile indicates that the difficulties of 
Child 211 are most related to phonological processes that are most related to the 
Filipino orthography, particularly syllable segmentation. In English, Cud 211 
presented difficulties in word reading, spelling, and sentence comprehension that are 
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related to nonword reading, phoneme tapping, rapid colour naming and word span. 
Here, literacy difficulties seem to be related to phoneme segmentation. It may be the 
case that Child 2 11 has difficulties in segmentation skills that vary between the two 
languages - syllable level for Filipino, phoneme level for English. This possibility is 
inconsistent with current views expressed in the relevant literature (ie, Goswarrý, 
2000). 
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Fig. 5-8. CNId 211 
5.2.6.2. Dysleýdc in English only 
Clild 253 (Figure 5-9) is the sole child in Grade 3 and 4 who presents a clear-cut 
profile of dyslexia only in English. She has average skills in general ability and 
listening comprehension in both languages but has difficulties at the single word level 
in English. She has no difficulties in Filipino literacy. The difficulties in English 
literacy are accompanied by deficits in lexical access/visual naming in both languages 
as well as English nonword reading. Rhythm tapping, a measure that requires the 
child to repeat auditoty sequences, is also poor. English phoneme tapping and 
Filipino nonword reading approach the cut-off score. 
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Child 253s cognitive and linguistic profiles in English and Filipino seem to parallel 
each other. Though the skills in English are poorer than those in Filipino, the two 
lines show that the same skills register as relative strengths or weaknesses in both 
languages. For example, word reading is poorer than spelling in both languages. 
This profile suggests that the difficulties of this child in underlying cognitive and 
linguistic skills affect both languages but are more pronounced in English. 
Investigating the bilingual profile of this child also highlights that her listening 
comprehension abilities are better in English than they are in Filipino giving basis for 
the conclusion that her difficulties are not general language based, but indicative of 
dyslexia that manifests profoundly in the more complex orthography. 
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5.2.6.3. Dyslexic in Filipino only 
Child 285 (Figure 5-10) has greater difficulties in Filipino language literacy that 
cannot be attributed to difficulties in general or language ability. This childs 
difficulties in Filipino literacy are related to difficulties in phonological processing at 
the phoneme level as evidenced by the low scores in nonword reading and phoneme 
segmentation in Filipino and nonword reading in English, though not as poor.. There 
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is also evidence of poor performance in Filipino rapid naming of colours. Filipino 
word span approaches the cut-off mark However, the profile seems consistent with 
the view that phonological processing (particularly at the level of the phoneme) leads 
to decoding deficits and then to literacy problems at the level of the individual word 
(eg, Snowling, 2000). The interesting aspect of the profile is that this causal 
explanation is evident in one language and not the other. However, the finding that 
it is the "first" language where deficits occur, and the orthography is more regular, 
are not consistent with current viewpoints on literacy deficits and multilingualism 
(see Peer & Reid, 2001). 
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Fig. 5-10. CEld 285 
5.2.6.4. Bilingual-bihterate Dyslexics 
The final category of dyslexics reported in this paper does not fit any of the 
suggested profiles of dyslexics in the literature. The three single cases in this category 
have adequate general and language abilities. 'Mey have difficulties in English 
language literacy at the level of the word, which coincide with difficulties in 
phonological processing such as decoding and segmentation. Jus relationship of 
difficulties is predicted in the monolingual English literature and has also been found 
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in Child 253. The interesting feature of this category however is that these single 
cases also have specific difficulties in sentence comprehension in Filipino. This may 
be due to the difference in orthographic depth between the two languages. Since the 
Filipino orthography is much easier to decode than the English orthography, perhaps 
even those children with dyslexia could perform well in single word reading tasks. 
However, they are not able to sustain the skill in connected texts, especially when the 
sentences are long. Furthermore, Filipino words are longer than English words, 
which may put a greater load on processing resources. 
Figures 5-11 to 5-13 display the three profiles that fit this description, which is the 
profile that seems to present the highest incidence amongst the bilingual-biliterate 
dyslexic in Filipino and English. 
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This thesis investigated the underlying component cognitive/linguistic skills involved 
in literacy development in the context of a bilingual-biliterate population. Its primý 
aim was to better understand the factors that might lead to literacy difficulties or 
clysiexia within this subject group. The subjects involved were 479 children from six 
to thirteen years old who attend Philippine schools, which implement a Bilingual 
Education Policy that aims to develop language and literacy in both Filipino and 
English. Filipino is a transparent orthography that shares all 26 letters of the English 
alphabet plus an additional two letters (i and ný. The phonology of Filipino has five 
vowel sounds and 23 consonants, all of which are found in or similar to the 
phonology of English. In both its spoken and written fon-ns, the sound-symbol 
correspondence is consistent and straightforýrard. This language is also used to teach 
the core subjects of social studies, practical arts, health, and physical education. 
English is the other language that children learn from the first grade. It has a deep 
orthography due to the inconsistent and complex mapping of its phonology to 
written symbols. The English phonology has more than 40 vowels and vowel 
combinations and 21 consonants. This language is used to teach mathematics and 
science. Equal time is allocated for the teaching of literacy, grammar, and literature 
in these two languages throughout basic education. 
Ihe characteristics of the children who study in Philippine schools are unique 
because literacy development in two languages occurs simultaneously. This makes 
the present research different from most studies on concurrent literacy development 
which have involved children who are not immersed in the two writing systems for 
the equal periods of time for instruction (see Section I of Chapter 4). Furthermore, 
the difference in the orthographic depth of the two languages allows for 
investigations on the effects of the orthographic depth in literacy development within 
the same child. 
7he data generated in the present study did not always fit the hypothesis or 
predictions that were being tested. After a presentation of summarised results of this 
thesis, this chapter brings together the conclusions derived across the chapters to 
offer new insights in the development of literacy among bilingual children. Each 
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conclusion will be stated and the cvidcncc that support them will be taken from the 
relevant findings in the various chapters. 
Three main conclusions are presented on the basis of this research. The first is that 
predominant theories on literacy development generated on the basis of monolingual 
English-speaking cohorts do not explain the word reading, spelling, and sentence 
comprehension processes among the bilingual-biliterate children in this study. This 
is based on the analyses reported in Chapter 3. Furthermore, it was found that 
literacy skills in Filipino and in English are predicted by different underlying skills - 
Filipino literacy skills are almost entirely based on decoding processes whilst English 
literacy skills seem to be based on phonological processes plus comprehension 
processes. The English language data also suggest the possibility of a cross language 
relationship between the underlying sUls; that propel literacy development in 
bilingual-biliterates. This relationship, was investigated by comparisons of inter and 
intra, language predictors, which suggested common underlying factors in the 
development of literacy in both languages. However, although literacy abilities in 
both languages are related to the same cognitive processes, the transparent 
orthography of Filipino enables the earlier development of phonological skills in this 
language, which in turn may provide the basis for the development of those 
processes in English. Therefore, the second main conclusion of this thesis asserts 
that the central processing hypothesis and the script dependent hypothesis are 
complementary explanations of bilingual reading. Finally, in examining literacy 
difficulties among the children in this study, it was found that group analyses 
comparing dyslexics with same age or younger average readers did not provide 
sufficient basis to characterise single word literacy difficulties in the present sample. 
'Me lack of generalisation from the group comparisons justified the analysis of single 
cases, which showed that literacy difficulties amongst bilinguals have several tiers of 
possible causes and manifestations. The unique process of literacy development 
among this bilingual-biliterate sample impacts on the identification of difficulties in 
literacy, both at the level of the single word as well as the level of text-based 
processing. The conclusions derived from these assessments of literacy difficulties in 
the two languages gives further evidence for the conclusions that there are 
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fundamental differences between these bilingual children and those assessed in 
monolingual cohorts. This general perspective is discussed in subsequent pages. 
1. Literacy development among bilinguals is different from literacy 
development among monolinguals. 
7he theories that explain word reading and spelling development among 
monolinguals do not explain the development of the same skills in Filipino-English 
bilinguals. The data generated by this thesis indicate that the developmental process 
of literacy acquisition found in the Present bilingual sample is different from that 
proposed by the findings of Marsh et al. (198 1) and Frith (1985). Additionally some 
aspects of the theories proposed by Goswami & Bryant (1990) and by Hoover and 
Gough (1990) are disputed by the data presented here whilst other aspects are given 
support. 
Marsh et al (198 1) and Frith (1985) have argued that visual processes propel the early 
development of literacy skills, citing results of studies of monolingual English 
speaking cohorts. The present findings do not conform to these views. Ile results 
suggest that phonological processing skills provide the foundation for early word 
reading and spelling development in both languages. This is especially so in Filipino, 
wherein the findings indicate that word reading and spelling abilities continue to be 
based on phonological processes all throughout the six grade levels investigated. 
Additionally, the English language data seem to show the opposite pattern to that 
predicted based on the conclusions derived from monolingual research. Early 
literacy skills were primarily related to phonological processes (as in the case of 
Filipino), with contributions from comprehension. 'Me heightened relationship with 
visual skills emerged only in later grades. 
The uniqueness of the developmental process of the Filipino-English bilinguals may 
be explained in view of the difference in the orthographies of the two languages, as 
proposed by the script dependent hypothesis. Ilteracy in Filipino, being the more 
transparent of the two languages, was found to develop earlier and faster than literacy 
in English. The transparent nature of the Filipino orthography could enable the easy 
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and fast acquisition of its sound-symbol correspondence, thus allowing words to be 
accessed through the sub-lexical or phonological route. This possibility was 
supported by the findings of the cross-language analyses reported in Chapter 4. By 
showing the developmental trend of nonword reading, it was found that nonword 
reading performance in Filipino seems to develop earlier than it does in English; 
nonword reading performance in English does not reach ceiling levels in any of the 
six grades, whilst Filipino nonword reading comes to maximum as early as fourth 
grade. One can, therefore, hazard the conclusion that since Filipino shares a 
proportion of the phonology and orthography of English, the children in this study 
may have been using the phonological processes they were learning first in Filipino 
to support word reading and spelling in English. The findings are consistent with the 
script dependent hypothesis in that decoding ability develops faster in the transparent 
orthography than in a more complex system of grapho-phonological conversion. On 
the other hand, language sldlIs in Filipino could also be supporting the hastened 
acquisition of decoding skills as scores on the Filipino listening comprehension 
measures were higher than those in English. This possibility merits further 
investigation and will inform the understanding of the relationship between language 
abilities and the underlying skills that propel literacy development in two languages. 
Additional evidence for this conclusion about literacy development among the 
children in this sample comes from the testing of the predictions of the phonological 
representations hypothesis (Goswarni & Bryant, 1990). It is predicted on the basis of 
this theory that phonological segmentation skills at the level of the syllable and 
phoneme will develop faster in the transparent orthography than in the complex one. 
In this particular analysis, the data fit the p rediction. Syllable and phoneme 
segmentation skills advanced more rapidly in Filipino than they did in English. 
Another prediction of this viewpoint that is supported by the present data is that 
syllable tapping performance will be better than phoneme tapping. This was found 
throughout the grade levels. 
However, the aspect of the phonological representations hypothesis that was not 
borne out by the bilingual data concerns the predicted greater relationship between 
phoneme segmentation and word reading. In the correlational analyses conducted 
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(see Table 3.1 in Chapter 3) there was evidence for a greater relationship between 
word reading and syllable segmentation than between word reading and phoneme 
tapping. This was particularly true of Filipino. In English, the relationships 
established between the two segmentation tasks and word reading are at almost 
equivalent levels from first to fifth grade. At sixth grade this changed so that the 
English language data resembled the findings in Filipino. Another series of 
correlational analyses conducted to determine the relationships between word 
reading, phoneme tapping, and syllable tapping in both languages by grade (see Table 
3-5 in Chapter 3) showed that in most cases, syllable tapping was more often 
significantly related to word reading than phoneme tapping. Though both measures 
in both languages were significantly related to word reading in most grades, it was 
found that in second grade, English phoneme tapping was not significantly related to 
English word reading at all. The same was true for the sixth grade analysis. In both 
instances, syllable tapping in both languages was significantly correlated. In Filipino, 
word reading correlated significantly with both syllable and phoneme tapping in the 
same language. However, by sixth grade syllable tapping is more highly correlated to 
word reading than phoneme tapping. These data show that amongst the children in 
this study, syllable tapping is more predictive of word reading performance than 
phoneme tapping. The predictions derived from the phonological representations 
hypothesis are inconsistent with these findings, suggesting that this viewpoint also 
does not fully account for the nature of literacy development in the bilingual children 
in this study. 
7he findings regarding single word processing led to the conclusions that the most 
influential theories explaining monolingual literacy development do not account for 
bilingual literacy development and that the processes involved in the development of 
literacy in the two languages are not necessarily the same. The explanation of text- 
based processing is also marked by differences between the languages. Based on the 
Hoover and Gough (1990) perspective, it was predicted that decoding (eg, word 
reading and decoding) and linguistic comprehension (eg, listening comprehension) 
skills would both be significant predictors of reading comprehension (eg, sentence 
comprehension). 'Ms prediction is upheld by the English language data, where 
nonword reading and listening comprehension contribute large and unique 
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explanations to the variance in English sentence comprehension scores (see Tables 
3.15 and 3.16 in Chapter 3). However, the Filipino language data did not show the 
same level of explanation contributed by the two variables. Instead, direct leyjcal 
access and phonological skills predicted sentence comprehension in Filipino with 
minimal contribution from comprehension measures (see Table 3-12 in Chapter 3). 
The fifth chapter of this thesis assessed the identification procedures used to typify 
dyslexia among monolingual English speaking children. Comparison groups were 
created to contrast the cognitive and linguistic characteristics of same age or younger 
nondyslexics with those experiencing literacy difficulties at the level of the single 
word. Although the results were inconclusive, they were consistent with differences 
in the development of literacy skills in the two languages. Whereas factors related to 
Filipino literacy difficulties in Grades 3 and 4 were nonsignificant by Grades 5 and 6, 
factors related to English literacy difficulties were still significant by Grade 5 and only 
became nonsignificant by Grade 6. Again, this suggests a different developmental 
profile between the two languages. 'Fhis conclusion is supported by the single case 
data that indicated that difficulties in the one script may manifest in a very different 
way from those found in the other language. This point is discussed further in 
Section 3 below. 
2. The central processing and script dependent hypotheses are 
complementary explanations of concurrent literacy development. 
The central or universal processing and the script dependent hypotheses were 
subjected to assessment in order to explain the interaction of cognitive and linguistic 
skills in the development of literacy among bilingual children. 'Me series of tests 
conducted provided the basis for the conclusion that the two hypotheses are 
complementary to each other although the majority of the findings were more 
consistent with the central processing hypothesis than the script dependent 
hypothesis. In particular, the results obtained from the regression analyses show that 
cI ommon underlying skills predict performance in word reading skills in both 
languages. lbese, therefore, imply that whilst the orthographies of the two languages 
differ, the under1ying skills measured in the two languages are significantly related to 
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each other. For example, nonword reading in Filipino has almost equal correlational 
statistics with English word reading and nonword reading, as well as Filipino word 
reading. Furthermore, the correlations between cognitive skills assessed in two 
languages (eg, Filipino and English word span) are also significant (see Table 4-4 in 
Chapter 4). More evidence was derived from the stepwise regression analyses, which 
assessed the strongest predictors of word reading in both languages. Both Filipino 
and English word reading are best predicted by English nonword reading in the 
interlanguage analyses after grade level and scores on block design were partialled 
out. In the prediction of Filipino word reading, 30% of the predicted variance was 
explained by English nonword reading in the between-language analyses and by the 
Filipino measure in the within-language analyses (see Table 4-6 in Chapter 4). 
Another pivotal rationale for the cross-linguistic relationship between the underVng 
skills was found in the chapter on literacy difficulties where the group comparisons 
show that difficulties in one language may be caused by difficulties in a cognitive skill 
assessed in the other language. For example, Grade 3 dyslexics in Filipino could be 
differentiated from younger nondyslexic average readers by rapid visual naming of 
pictures in English (see Table 5-6 in Chapter 5) whilst the dyslexics in English 
differed from the younger controls on Filipino nonword reading (see Table 5-7 in 
Chapter 5). 
Ihe conclusion that the two hypotheses are complementary concurs with the 
findings reported by Geva and colleagues (Geva & Siegel, 2000, Gholamin & Geva, 
1999) in studies of children learning English with another language such as Persian or 
Hebrew. This conclusion provides sufficient basis to challenge the argument posed 
by Cummins (1984) that literacy in the second language must be allowed to develop 
to the point of mastery before any form of assessment is administered using this 
language. This perspective on assessment does not find support in the data this 
thesis has presented. The insights that can be inferred from analyses about literacy 
development and literacy difficulties among bilingual-biliterate children indicate that 
assessment in both languages is of utmost importance because the processes involved 
in literacy development in one language are also involved in the development of 
literacy in the other. This is most relevant in the findings about literacy difficulties 
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where it could be seen that not all literacy difficulties could be related to specific 
problems in the language of literacy. The profile of difficulties indicates that dyslexia 
can manifest differently in the two languages (see Figures 5-11 to 5-13 in Chapter 5). 
Given that the English language is a more complex orthography, dyslexia in English 
manifests in difficulties at the level of the single word. In contrast, despite the longer 
word strings, the ease of decoding Filipino leads to fewer problems at this level but 
potential difficulties at the sentence level. 
This section of the discussion has underscored the complementary relationship of 
underlying core processes with aspects of orthographic depth in the understanding of 
literacy development and its corollary difficulties. There are two ways to view this 
conclusion. On the one hand, the findings presented in this thesis provide a stronger 
basis on which to found this conclusion because the children in this study were 
developing literacy skills in the two languages with the benefit of equal teaching time 
and opportunities for using their literacy skills in school lean-drig. This curriculurn 
has been in effect for at least 15 years. Therefore, children in the upper grade levels 
would have undergone the same curriculum when they were in the lower grades as 
those assessed in Grades I to 3. Cohort effects, that sometimes occur in cross- 
sectional studies, are unlikely to explain grade differences within the current data. 
However, it would be interesting to investigate different teaching strategies and their 
effect on literacy development amongst bilinguals who are learning two 
orthographies -with varying orthographic depth. In the case of the children in this 
sample, it is more likely that phonological instructional strategies are used to teach 
literacy in both languages, though these strategies would differ greatly across schools 
and individual teachers. 
On the other hand, the conclusions derived should be understood in the context that 
. the two languages overlap considerably in phonology and alphabets. Therefore, it 
would be prudent to Emit implications of the conclusions derived from the present 
data set to bilingual contexts that involve orthographies, that overlap in terms of 
language sounds and written symbols. Additionally, language skills in both languages 
should be considered. The children in this sample had higher scores on the listening 
comprehension measure in Filipino than in English. Further study to investigate how 
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language ability in a transparent orthography affects literacy learning in a language 
with a more complex orthography would better inform the present understanding of 
biliteracy development. 
3. Methods of identifying literacy difficulties among monolinguals do 
not characterise literacy difficulties among bilingual-biliterates. 
Literacy difficulties are typified by comparing groups of children who exhibit poor 
literacy ability with average readers on a range of measures, which include cognitive 
and linguistic skills. Monolingual studies on literacy difficulties at the level of the 
single word have traditionally followed two types of contrast procedures that 
compare the dyslexic group with same age or younger reading level matched readers. 
Thýis study, however, did not adhere to the traditional discrepancy method of 
identifying dyslexics, which incorporates general IQ measures into the assessment 
because of the strength of the evidence identifying phonological and language based 
skills being the basis of Eteracy difficulties regardless of general ability (Stanovich, 
1988). Instead of using IQ or general intelligence as the standard against which 
literacy abilities would be measured, the children with literacy difficulties in this study 
were chosen on the basis of their comparative performance to their peer group by 
setting cut-off points on word reading scores. Groups were then screened for poor 
performance in Block Design, listening comprehension and picture stories so that 
those with scores below one standard deviation on these measures were removed 
from the analyses. T'his was in order to control for general ability, language and 
comprehension reasons for the literacy difficulties of the children in single word 
reading. After same age groups were formed, groups of younger average readers 
were selected whose range of scores on word reading measures was the same as 
those of the dyslexic group. As shown in Chapter 5, neither of these two methods 
resulted in consistent patterns of difficulties that differentiated the dyslexic from the 
nondyslexic: average readers across the grades assessed. Although these methods 
have been used to inform views of the underlying factors related to literacy problems 
amongst monolingual cohorts, these same procedures do not increase our 
understanding of the literacy difficulties of bilingual children. 
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one possible explanation for this result again lies in the differences between the two 
languages being considered in this study. The relative simplicity of the Filipino 
orthography promotes the mastery of decoding skills early. Therefore, near-perfect 
levels of performance on this task were achieved by most of the children in the study. 
However, those who did not perform at this level were probably selected as the 
dyslexics in the group whether or not they had underlying difficulties in cognitive and 
linguistic skills. This could explain the relatively larger numbers of dyslexics in 
Filipino when compared to the number of dyslexics selected in English. However, 
the complexity of English produced scores on the word reading task that cover a 
wider range of variability and thus fewer children were identified as dyslexic on the 
basis of the criterion specified (ie, scores on or below the 15 th percentile in word 
reading and spelling, one standard deviation below the mean or better on Block 
Design, listening comprehension and picture comprehension). Again, however, this 
did not produce results on which generalisations could be made on the basis of the 
group comparisons. The alternative perspective is that the context of bilingual 
learning leads to a number of different factors producing literacy difficulties, with 
group comparisons failing to adequately represent these factors. 
When single cases were investigated, it was found that there were different profiles 
that could explain the literacy difficulties in one or both languages. These included 
profiles of children with word literacy difficulties that could be related to general 
ability, language ability, and second language ability, among others. However, 
amongst the bilingual-biliterate dyslexic profiles (see Section 5 of Chapter 5) are 
categories that show how the differences in the two languages can impact upon the 
cognitive and behavioural manifestations of poor word reading. Such profiles 
present the dyslexic in English who does not have literacy difficulties in Filipino but 
has phonological and visual naming difficulties. The obvious explanation for the 
latter profile is the complexity of the English orthography. However, an inverse of 
this profile was found which showed dyslexia in Filipino but not in English. 
Complexity of orthography is not the only reason why dyslexia (ie, poor literacy 
skills) will manifest, rather a cross-language relationship could also be established 
be tween poor word reading in Filipino and poor nonword reading in English, which 
was slightly worse than in Filipino. It may well be that the dorninant language for 
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this particular child is English and, therefore, Filipino literacy skills are not as well 
developed at the time of assessment. 
ne variety of possible causes for the literacy difficulties of the children selected for 
the group comparisons (with the exception of the poor general ability profiles) shows 
that indeed, there could be a heterogeneous group of poor readers in this study. 
Furthermore, the single cases have brought about an opportunity to explore an 
alternative explanation derived from the complementary influences of the underlying 
skills and the orthographies in which these skills are being used. Chapter 4 findings 
suggest that there is a high interrelationship between the underlying skills in the two 
languages and that skills in one language predict word literacy skills in the other. It is 
plausible that the dyslexics in this study are actually employing these cross-language 
skills to support task performance involving literacy skills in the other language thus 
offsetting what would have been a relative weakness in an underlying skill being 
assessed in a particular language. The data on group comparisons for Grade 3 
presents the possibility of a cross-language cause of the literacy difficulties (see 
Tables 5-6 and 5-7 of Chapter 5). C, 
Another possible reason for the lack of consistent group differences is the focus on 
accuracy, which was used as the sole criterion for word reading. Perhaps, literacy 
difficulties in a transparent language can be better understood in view of reading 
speed. Future investigations should be conducted to verify this possibility and to 
compare the effectiveness using speed of reading and accuracy of reading in 
differentiating between dyslexics and nondyslexics. This may especially prove to be 
informative in Filipino where word reading accuracy is attained earlier than in 
English. One note of caution here is the lack of support from measures of rapid 
naming. If speed of processing were viewed as the potential explanation of dyslexia 
in a regular languages (eg, Wimmer, Mxyringer & Landerl, 2000), one might expect 
measures of rapid naming to be more informative of literacy skill in Filipino than is 
apparent from the data reported in this thesis. Data from the single case analyses of 
children experiencing difficulties in word reading/spelling and sentence processing in 
Filipino do not show accompanying difficulties in rapid naming measures. On the 
other hand, the developmental data (see Chapter 3) indicate that rapid naming is one 
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of the main predictors of literacy skills in Filipino amongst children in the first three 
grade levels. These two seemingly conflicting aspects of the data suggest that this 
line of investigation is worthy of further work. 
4. Implications for practice and further research 
Ile conclusions presented in the previous sections of this thesis can inform good 
practice in teaching literacy to children who fit the description of the cohort tested in 
this research. A better appreciation of the difference in the cognitive and linguistic 
processes involved in learning two orthographies of different depths may be taken 
into account when designing reading education programs. The identification of an 
array of cognitive factors involved in the development of literacy in each language 
can help set the priority skills that need to be developed when a child is learning 
literacy in either of these languages. Furthermore, following increased understanding 
of such factors, the opportunities that being skilled in two or more languages provide 
can be used in a more systematic and positive way (see Peer & Reid, 2000). This 
should naturally lead to improvements in the educational experience of all children, 
as well as a greater awareness of the difficulties that some children might face in 
acquiring literacy skills. Procedures to identify and support those with difficulties, as 
early as possible in their education, will follow (see Fawcett et al, 1998). This section 
of the thesis, therefore, provides a brief discussion of some of these areas, 
concentrates upon those where our current understanding can impact on education 
and where further work would be useful. 
A dominant view, particularly in the reading and dyslexia literature, is that literacy 
skills can be improved by enhancing phonological awareness. Ile benefits of 
teaching procedures that incorporate phonological training have been shown in 
research across a number of languages/contexts: for example, Bryant & Bradley 
(1985) and Hatcher et al (1994) in the UK.; Torgesen et al (1992) in the U. S. A.; 
Byrne U Fielding-Barnsley (1993) in Australia; Cunningham (1990) in Canada; 
Olofsson and Lundberg (1985) in Sweden; Elbro et al (1996) in Denmark. The 
present study confirms their potential importance for predicting the differences in 
abilities of bilingual children (see also Everatt et al, 2000). However, the relationship 
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between literacy ability in the different languages and the precise phonological skills 
assessed indictate that further work in this area would be useful. Specifically, the 
present data suggest the possibility that improvements in English literacy may require 
an understanding at the level of the phoneme, whilst Filipino literacy may instead 
require an appreciation of syllable-level sound units. This possibility may have 
important implications for our understanding of literacy (and language) development 
and for procedures for intervention. It would be interesting to further investigate the 
relationship between these factors in a longitudinal study, which would again assess 
the impact of syllable and phoneme level understanding on the acquisition of literacy 
in the two languages, but would enable an evaluation of the potential causal pathways 
between these skills. 
The phonological representations hypothesis (Goswarni, 2000) would predict that 
syllable level understanding precedes phoneme level ability -a prediction that finds 
some support in the data reported in Chapter 3. Another prediction would be that 
phoneme level understanding would occur much earlier in children learning a highly 
regular orthography, such as Filipino, in comparison to those learning an opaque 
orthography, such as English. However, it is possible that the child learning two 
such scripts at the same time will not conform to these predictions. Ile findings 
reported in Chapter 3 seem to indicate that there may be a limitation in the 
predictions of the phonological representations hypothesis. Of particular interest 
would be the period around Grade 3, when only English phoneme tapping 
significantly correlated with English word reading and only Filipino syllable tapping 
significantly correlated with Filipino word reading. Ibis may be contrasted with 
Grade 6 where Filipino and English syllable tapping correlated significantly with 
word reading in both languages and phoneme tapping did not. The results of the 
proposed longitudinal study would further clarify aspects of the phonological 
representations hypothesis in terms of bilingual groups that are immersed in two 
languages that vary greatly in their phonological and orthographic complexity. 
Another implication that can be derived from the present work is that literacy 
development in the two languages can be geared to progress at different levels so that 
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foundation skills (eg, decoding and segmentation) can be taught first in Filipino, 
which will then support the acquisition of the same skills in English. A vital 
component of such a revised programme would be to make explicit the connection 
between the basic skills in the two languages. Evidence for the value of phonological 
training, for example, argues for making the link between sounds and written 
symbols explicit (Cunningham, 1990; Torgesen et al, 1992). In the present bilingual 
context, this would imply that there should be a short period of time between 
teaching a literacy skill in one language and using that skill to support the learning of 
literacy in the other language. Waiting for literacy learning in one language to reach 
mastery level may result in missing the opportunity to use literacy skills in one 
language to support those in the other. 
Additionally, the specific structures of the languages need to be considered. A 
prediction that derives from the present work is that phoneme level understanding 
may be necessary for English literacy but may not be as vital for Filipino literacy. 
Hence, skills learning in Filipino may only support literacy leaming in English up to 
some point. For example, although there is no research evidence that specifically 
shows such a relationship, in practice, the learning of short vowel sounds in Filipino 
literacy can support the same learning processes in English. However, there are no 
long vowel sounds in Filipino and these must be learnt purely within the context of 
English. 
The current data indicate differences in predictors of literacy in Filipino and English 
across grades. In early grades, phonological sldlls support literacy learning in Filipino 
and English, with these underýing skiffs showing a large level of interrelationships. 
In later grades, visual skills become important for learning English specifical1y. An 
interesting prediction would be that Filipino and English can support each other in 
the early stages of learning to read/speU, particularly when regular words are taught 
in both languages. However, as more exception words are encountered in English, 
additional skills are necessary. Again research focussing on the interrelationships 
between these skills and assessing the impact of cross-language teaching strategies 
would provide the basis on wbich to evaluate these predictions. 
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'Me implications for assessment are also noteworthy. The current practice of most 
professionals in the Philippines who work with children with special needs, in 
general, and literacy difficulties, in particular, is to use measures administered in and 
assessing skills in English. This is due to the lack of measures in the Filipino 
language that can be used for the assessment of Filipino literacy abilities. Obviously, 
the development of these tools is a long-term process; however, the importance of 
this endeavour is accentuated by the finding that assessment in both languages of 
literacy difficulty is necessary to gain a complete profile of strengths and weaknesses 
of a dyslexic child. This, of course, will also benefit those who are not dyslexic in a 
traditional sense, such as the single cases that exhibit sentence comprehension 
difficulties or general language deficits. The process of test development will involve 
more than a simple translation of English or monolingual test materials into Filipino 
(see Smythe & Everatt, 2000 for discussion). The data obtained from the present 
research, as well as the measures developed and areas covered, win provide a basis on 
which these future assessment tools can be derived. 
Since this study specifically focused on literacy difficulties in single word processing, 
an extension of this thesis should include further research on comprehension deficits 
amongst bilingual cohorts. The identification of individuals displaying sentence 
comprehension deficits despite the presence of adequate single word reading skills in 
the single case analyses justifies research in this area (see Nation, 1999). Such studies 
should involve the assessment of vocabulary skills and reading comprehension 
beyond the sentence level. An additional benefit of a highly regular orthography is 
that word-level literacy can be leamt relatively quicIdy, allowing more time to be 
devoted to the enhancement of text based processing skills. Research that also 
investigates this specific aspect of literacy learning in a bilingual context might, for 
example, contrast the useful of remediation packages that focus on the sinoe word 
(eg, Orton-Giflingham approaches: Orton, 1937; Gillingham, & Stillman, 1956), with 
those that specify general language-literacy skills (Undamood literacy program: 
Lindamood & Lindamood, 1984), with those that consider a wide range of word and 
text level literacy skills (eg, aspects of RAVE-0: Wolf and O'Brien, 2001). 
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In terms of methodological aspects, this study has shown that alternative methods of 
typifying children with literacy difficulties must be further cxPlored in future 
research. Further validation of the categories of single cases identified in this sample 
would result in more informed assessment practices that will be most useful in 
clinical and school contexts. Teaching on the basis of informed bilingual assessment, 
whether in groups or as single cases, should then be studied to see whether the 
possible literacy/reading programs influenced by the conclusions of this research do 
make a difference in the development of literacy in comparison to present practices 
in schools. In particular, the wide range of single cases suggests that remediation 
would be most effective if tailored to the individual needs and skills of a particular 
child. Evidence for such inclividualised procedures is mixed in the literature (see 
Turner & Dawson, 1978; Lyon, 1985; Brooks & Weeks, 1999) however, the 
categories found in the present research argues for their inclusion in further research 
work. 
Finally, a relevant extension of this study should focus on text writing skills among 
bilingual-biliterate children. This q-pe of investigation would study error patterns in 
written work in both languages that can then be related to their verbal and cognitive 
skills. Furthermore, it would also be interesting to find out if there exists cross- 
language interactions in grammar and syntax within the same child. Such research 
might involve procedures developed in the work of Hedberg & Fink (1996) which 
younger and that of Riddick et al (1997) with dyslexic adults. 
Tlis thesis aimed to understand dyslexia among Filipino/English bilingual-biliterate 
children. Instead, this paper has reported on literacy development among this same 
population and now provides a framework by which the original aim can be better 
investigated. 
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Appendix A: Individually-administered Measures 
Appendix A-I 
INDIVIDUAL TESTS 
CASE NUMBER: 
NAME OF CHILD: 
GRADE: SECTION: 
BIRTHDAY: AGE: 
HANDEDNESS: LEFT-HANDED: RIGHT-HANDED: 
EXAMINER: 
Filipino 
Word 
Reading 
Phoneme 
Tapping 
Word 
Span 
NonWord 
Reading 
Sentence 
Compre 
Syllable 
Tapping 
Total 
Errors 
Total 
Correct 
- ; Fotal Items 72.00 18-00 14.00 17.00 10.00 15.00 
-/. Correct 
Rapid Naming Stroop 
Practice Card 
Test Card 
English 
Word 
Reading 
Phoneme 
Tapping 
Word 
Span 
Sentence 
Compre 
Syllable 
Tapping 
NonWord 
Reading 
-'T-o-tal 
Errors 
Total 
Correct 
Total Items 46.00 20.00 1 14.001 9.001 18.001 1-7-. 0-0-1 
%Correct I II I 
-Fra--cticeCard 
Rapid Naming Stroop 
Test Card 
Rhythm Tapping Picture Stories Block Design 
'Total -Errors 
Total Correct 
- Total Items 12.00 15.00 11.06 
% Correct 
Appendix A-2 
Filipino Language Tests 
Appendix A-3 
1. FILIPINO WORD READING TEST 
X OR,, ' Name letter X OR Name XORV Name 
sounds letter letter 
sounds sounds 
1. w 4. U 6.1 
2. NG 1 7. B 
3. F 
STUr Al IU UUINbhU UIIVh hKKUKS 
X OR 
V. WORD 
X OR WORD 
8. ANO 28. GAWAIN 
9. ISDA 29. IBABA 
10. BASURA 30. SUMUSUNOD 
11. ITO 3 1: GAYUNDIN 
12. KO 32. PAYO 
13. AYAW 33. NATUWA 
14. PATLANG 34. PASUKAN 
1 S. HALIMBAWA 35. DIGMAAN 
16. KATUTUBO 36. MAISAN 
17. NG 
37. IKADALAWAMPU'T 
DALAWA 
18. LAMANG 38. MAKABLILUHAN 
19. DISIPLINA 39. PABULA 
20. PANGARAP 40. KAHON 
21. SIMBAHAN 41.41. SARIWA 
22. BUNGA 42. SUNDALO 
23. DINARAYO 43. MAKAALPAS 
24. PAGTUKLAS 44. NAPAKAYUMI 
25. PANGUNGUSAP 45. TRANSPORTASYON 
26. AKLAT 46. TRiUTUPJNGAN 
, 27. NAPAPANAHON 
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STOP 
END OF FILIPINO WORD READING TEST 
TOTAL ERRORS 
TOTAL CORRECT 
TOTAL ITEMS 46.00 
% CORRECT 
2. FILIPINO RAPID VISUAL NAMING TEST 
Practice Card: mins. sees. 
Test Card: mins. sees. 
STOP 
END OF FILIPINO RAPID VISUAL NAMING TEST 
3. FILIPINO STROOP TEST 
Practice Card: mins. secs 
Test Card: mins. secs. 
STOP 
END OF FILIPINO STROOP TEST 
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4. FILIPINO PHONEME TAPPING TEST 
STOP WHEN ALL ITEMS IN A LEVEL ARE FAILED. 
taps words # taps 
teaching: mo* (2) 
teaching: aso * (3) 
1. si (2) 2. kapag (5) 
3. pa (2) 4. malfit (6) 
5. tao (3) 6. adhika (6) 
7. iba (3) 8. cavite (6) 
9. kung (3) 10. digmaan (7) 
11. awit (4) 12. subukin (7) 
13. kuya (4) 14. magiging (7) 
15. guro (4) 16. nasaktan (8) 
17. gusto (5) 18. kaarawan (8) 
19. aklat (5) 20. aparador (8) 
e not included in score 
STOP! 
END OF FILIPINO PHONEME TAPPING TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 20.00 
% CORRECT 
I 
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5. FILIPINO WORD SPAN 
MARK THE WORDS WITH A SLASH AS THE CHILD SAYS THEM TO 
KEEP TRACK OF CORRECT ORDER. GIVE BOTH ITEMS ON A 
LEVEL CONSECUTIVELY. 
correct level 
I 1 A B 
11 Trial 2 I tsokolate kahel rosas asul 
STOP WHEN A CHILD FAILS BOTH ITEMS ON A LEVEL 
I pula dilaw berde puti 
2 itim biyoleta tsokolate kahel rosas asul 
3 pula berde itim kahel tsokolate dilaw puti biyoleta 
4 tsokolate, rosas pula puti 
kahel 
rosas dilaw itim kahel pula 
5 puti biyoleta rosas rosas 
tsokolate 
itim dilaw pula pula kahel 
6 asul dilaw puti biyoleta 
kahel pula 
dilaw berde puti itim 
biyoleta tsokolate 
7 berde tsokolate asul puti itim 
rosas biyoleftan 
pula itim dilaw berde 
biyoleta kahel asul 
STOP 
END OF FILIPINO WORD SPAN TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 14.00, 
% CORRECT 
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6. FILIPINO SENTENCE COMPREHENSION TEST 
TEACHING ORDER CORRECT CHILD'S ANSWER 
A 123 TAN 
B1 123 KUY 
STOP AFTER 5 CONSECUTIVE ERRORS ON TESTING ITEMS. 
TESTING ORDER CORRECT CHILD'S ANSWER 
1 123 BAN 
2 1234 MANG 
3 1234 BULK 
4 1234 MESA 
5 12345 HUSAY 
6 123456 ATEMOI 
7 1234 LINS 
8 123 PAG 
9 123456 MAGLN 
STOP 
END OF FILIPINO SENTENCE COMPREHENSION TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 10.00 
% CORRECT 
I 
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7. SYLLABLE TAPPING TEST 
STOP WHEN ALL ITEMS IN A LEVEL ARE FAILED. 
H TAPS WORDS 
teaching: ng * (1) 
teaching: hindi * (2) 
1. sa (1) 
2. may (1) 
3. ang (1) 
4. mga (2) 
5. kapre (2) 
6. ilaw (2) 
7. salita (3) 
8. kahapon (3) 
9. mahalin (3) 
10. sumusunod (4) 
11. arbolaryo (4) 
12. lalawigan (4) 
13. napakabait (5) 
14. kapaligiran (5) 
15. kahanga-hanga (5) 
16. pinakamabilis (6) 
17. naliligayahan (6) 
18. pakikipaglaro (6) 
* not included in score 
STOP! END OF FILIPINO 
SYLLABLE TAPPING TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 18.00 
% CORRECT 
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8. FILIPINO NONWORD READING 
STOP AT 10 CONSECUTIVE ERRORS. 
X OR WORD SOUNDS LIKE 
1. gaino gaano 
2. mahusap mahusay 
3. dihirian kaharian 
4. amdonan ampunan 
5. kadiyaman kadiliman 
6. pag-obig pag-ibig 
7. dapre kapre 
8. datay tatay 
9. panghapil panghalip 
10. aspital ospital 
11. daugdig daigdig 
12. saru-sari sari-sari 
13. sardal sakdal 
14. masipar masipag 
15. giaralan paaralan 
16. wayuwat watawat 
17. halagin halaman 
STOP 
END OF FILIPINO NONWORD READING TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 17.00 
% CORRECT 
I 
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English Language Tests 
Appendix A-II 
1. ENGLISH WORD READING TEST 
X OR V Name letter 
sounds 
XORV Name letter 
sounds 
X OR.. / Name letter 
sounds 
4. A 4. Z 6. T 
5.13 5. P 7. L 
6.11 1 
STOP AT 10 CONSECUTIVE ERRORS 
X OR 
WORD 
X OR X OR 
8. CAT 30. THAT 52. READ 
9. IN 3 1. HELP 1 53. TRY 
10. YES 32. SAID 1 54. DOWN 
11. RED 33. HEAT 1 55. NIMBLE 
12. UP 34. WRITE 56. BUTTERFLY 
13. IS 35. AWAY 57. WEAVE 
14. OF 36. CITY 5 8. TADPOLE 
15. ARE 37. AFTER 59. PEOPLE 
16. DO 38. EARTH 60. GREAT 
17. AS 39. FIRST 61. SECRET 
1-8. HIS 40. RICE 62. STRANGE 
19. THE 4 1. ALL 63. EMPEROR 
20. GIRL 42. WHICH 
l 
64. QUARREL 
21. OUR 43. HAVE 1 6 RHYME 
22. PLAY 44. FATHE, R 66. LIVED 
23. AND 45. ANIMAL 67. MASTER 
24. NOT 46. NOTHING 68. PARASOL 
25. LOOK 47. HAPPEN 69. MESSENGER 
26. FOR 48. MANY 70. DISTANCE 
27. LONG 49. THINK 71. GOVERNMENT 
F 
- 
28. HOUSE 
- 
50. FELT 72. BENEFICIARIES 
29. DAY 
r5 
1. TURN 
STOP 
END OF ENGLISH WORD READING TEST 
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TOTAL ERRORS 
TOTAL CORRECT 
TOTAL ITEMS 72.00 
% CORRECT 
I 
2. ENGLISH RAPID VISUAL NAMING TEST 
Practice Card: mins. secs. 
Test Card: mins. secs. 
STOP 
END OF ENGLISH RAPID VISUAL NAMING TEST 
3. ENGLISH PHONEME TAPPING TEST 
STOP WHEN ALL ITEMS IN A LEVEL ARE FAILED. 
# taps words # taps words 
teaching: in * (2) 
teaching: of * (2) 
21. at (2) 22. from (4) 
23. she (2) 24. study (5) 
25. not (3) 26. plant (5) 
27. wood (3) 28. piano (5) 
29. said (3) 30. event (5) 
3 1. make (3) 32. picture (6) 
33. people (4) 34. places (6) 
35. list (4) 36. everything (7) 
37. went (4) 38. present (7) 
o not included in score 
STOP! END OF ENG LISH PHONEMI 
TOTALERRORS 
_ _ 
TOTAL CORRECT 
_ _ 
TOTAL ITEMS 18.00 
_ 
% CORRECT 
ZTAPPING TEST 
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4. ENGLISH WORD SPAN 
Slash words as the child says them to keep track of correct order. Give both 
items on a level consecutively. 
2 Trial green red black white 
correct level A B 
STOP WHEN A CHILD FAILS BOTH ITEMS ON A LEVEL 
1 red, yellow pink, blue 
2 violet, green, black orange, white, red 
3 brown, blue, pink, red white, red, green blue 
4 black, yellow, pink, orange, 
green 
brown, blue, white, violet, 
yellow 
blue, red, pink violet, , pink blue, yellow, black orange, black 
6 brown, orange, pink, blue, 
red, yellow 
green, white, black, violet, 
brown, orange 
7 violet, white, yellow, blue, 
orange, black, red 
red, orange, green black, 
brown, pink, blue, violet 
STOP 
END OF ENGLISH WORD SPAN TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 14.00 
% 
-CORRECT 
5. ENGLISH STROOP TEST 
Practice Card: mins. secs. 
Test Card: mins. sees. 
STOP 
END OF ENGLISH STROOP TEST 
Appendix A- 14 
6. ENGLISH NONWORD, READING 
STOP AT 10 CONSECUTIVE ERRORS. 
X OR WORD SOUNDS 
LIKE 
X OR WORD SOUNDS 
LIKE 
9. sead read 10. miction fiction 
10. moop mood 10. howt howl 
11. bupper butter 11 . garken garden 
12. pidture picture 12. catavap caravan 
13. fraces places 13. prejend pretend 
14. shol shop 14. irange orange 
15. klatc, grate 15. plavel travel 
16. hirth birth 16. charb chart 
17. pule pure 
STOP 
END OF ENGLISH NONWORD READING TEST 
_TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 17.00 
% CORRECT 
:: I 
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7. ENGLISH SENTENCE COMPREHENSION TEST 
TEACHING ORDER CORRECT CHILD'S ANSWER 
A 12 KO 
B 12 DR 
STOP AFrER 5 CONSECUTIVE ERRORS ON TESTING ITEMS. 
TESTING ORDER CORRECT CHILD'S ANSWER 
1 123 DOG 
2 12 NX 
3 12 MA 
4 123 TRN 
5 123 JET 
TESTING ORDER CORRECT CHILD'S ANSWER 
6 1234 PICT 
7 12345 STORY 
8 12345678 YOUNGERS 
9 123456 BENGOD 
10 
, 
1234567 PLANTBE 
STOP 
END OF ENGLISH SENTENCE COMPRHENSION TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 10.00 
% CORRECT 
:: 1 
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7. SYLLABLE TAPPING TEST 
STOP WHEN ALL ITEMS IN A LEVEL ARE FAILED. 
# TAPS WORDS 
teaching: hat* (1) 
teaching: rabbit * (2) 
19. dog (1) 
20. from (1) 
2 1. leaf (1) 
22.. reading (2) 
23. story 
_(2) 
24. lighthouse (2) 
25. animals (3) 
26. gardener (3) 
27. janitor (3) 
28. filipino (4) 
29. caterpillar (4) 
30. dictionary (4) 
3 1. international (5) 
32. exclamatory (5) 
33. gravitational (5) 
not included in score 
STOP! END OF ENGLISH SYLLABLE TAPPING TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTAL ITEMS 15.00 
% CORRECT 
I- 
Appendix A- 17 
Non-Language Tests 
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1. RHYTHM TAPPING 
STOP AFTER 5 CONSECTIVE ERRORS 
Item # taps X OR,,. / 
I 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. --- 
12. 
STOP 
END OF RHYTHM TAPPING TEST 
TOTALERRORS 
TOTAL CORRECT 
TOTALITEMS 12.00 
rOZo 
CORRECT 
I 
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2. PICTURE, STORIES ARRANGEMENT TEST 
TEACHING ORDER CORRECT CHILD'S ANSWER 
EXAMPLE 12 ON 
STOP AFTER 5 CONSECUTIVE ERRORS ON TESTING ITEMS. 
TESTING ORDER CORRECT CHILD'S ANSWER 
1 1234 KITE 
2 123 LIT 
3 123 WET 
4 123 POT 
5 123 DOG 
6 123 ICE 
7 1234 SEAT 
8 1234 PAGE 
9 12345 DtCOR 
10 12345 DRAWS 
11 12345 MEDAL 
12 123456 FLOWER 
13 123456 BAMVOU 
14 
, 
123456 STONEY 
151 1234567 1 NUMBERS 
STOP 
END OF PICTURE STORIES TEST 
TOTAL ERRORS 
TOTAL CORRECT 
EOTALITEMS 20.00 
0 / co; 
g 
00 ( , co %Y(CORRECT 
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3. BLOCK DESIGN: Go back to 1 if first trial of #3 is failed. Stop after 2 
consecutive failures. 
Design Max Time P or F? Actual Time Points Final Score 
I ýý Trial 1 45 secs 2 
1- Trial 2 45 secs I 
over time 0 
45 secs 2 
2- Trial 2 45 secs I 
over time 0 
3- Trial 1 45 secs 2 
3- Trial 2 45 secs I 
over time 0 
4 21- 45 secs 4 
16-20 secs 5 
11- 15 secs 
1- 10 secs 
overtime 
-5 21 -75 secs 4 
16-20 secs 5 
11- 15 secs 6 
1- 10 secs 7 
overtime 0 
6 21- 75 sees 4 
16-20 secs 5 
11- 15 secs 6 
1- 10 sees 7 
overtime 0 
7 21 -75 secs 4 
16-20 secs 5 
11- 15 secs 6 
1- 10 secs 7 
overtime 0 
-8 - 26 -75 secs 4 
21-25 secs 5 
1 
15 -20 secs 6 
1- 15 secs 7 
overtime 0 
9 56-120 secs 4 
36-55 secs 5 
26-35 secs 6 
1-25 secs 7 
overtime 0 
I ýO -7-6--120secs 4 
56-75 secs 5 
41-55 secs 6 
1-40 secs 7 
overtime 0 
--ý --9-1-120secs 4 
56-80 secs 
41-55 secs 
1-40 secs 
overtime 
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Filipino Word Reading Stimulus Card 
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Filipino Nonword Reading Stimulus Card 
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Filipino Rapid Visual Naming Stimulus Cards 
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WIWI 
PW IM 0 
Q 
0 
FiEpino Stroop Cards 
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pula dilaw 
berde pula 
asul dilaw dilaw 
pula asul 
asul pula berde 
pula asul 
dilaw 
pula dilaw asul 
. 
-. 
j_ 
: 
Examples of Filipino Sentence Comprehension Cards 
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'nic child is asked to re-order the -, vords/phrases on the cards to make a correct sentence. 
Sample item # 1: Kunin . 1m, mg1l papel sa mesa. n 
Sample item #2: Mahusay magpayo ang aking guro. 
ý. magpýyo aking 
I 
ahusay 
English Word Reading Stimulus Card 
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English Nonword Reading Stimulus Card w 
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English Rapid Visual Naming Stimulus Cards 
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Nor 

Enghsh Stroop Cards 
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_____________ ____ 
_1 
_____________ 
green 
red 
yellow 
red 
yellow 
red 
blue 
red 
green 
green 
blue 
yellow 
blue 
yellow 
blue 
yellow 
blue 
green 
Examples of English Sentence Comprehension Cards 
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The child is asked to re-order the words/phrases to make a correct sentence. 
Sampleitem#l: Readthenexthne. 
the neit .,. ine'. 
Sample item #2: You should be proud of your younger sister. 
should 
-1 
younger 
"SS 
SS 
'Sr 
our 
Examples of Picture Stories Stimulus Cards 
Appendix A- 32 
The child is asked to arrange these pictures to make a story. 
Sampleitem#l: Icecreamvendor 
Sample item #2: Making a kite 
)) 
I.. 
" . ii4. 
Sample item #3: Slingshot 
0 
Examýners'Manual for Individually Administered Measures 
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Appendix B: Group-administered Measures 
Appendix B-I 
GROUP TESTS 
CASE NUMBER: 
NAME OF CHILD: 
GRADE: 
BIRTHDAY: 
SECTION: 
AGE: 
HANDEDNESS: LEFT-HANDED: RIGHT-HANDED: 
EXAMINER: 
Spelling in Listening Visual Pagbabanghay Pakikinig 
English Comprehension Shape sa Filipino sa Filipino 
in English Memory 
Total 
Errors 
Total 
Correct 
Total Items 49.00 31.00 5.00 51.00 30.00 
% Correct 
Appendix B-2 
Examiner's Manual for Group-administered Measures 
Appendix B-3 
GROUP TESTS 
1. ENGLISH SPELLING 
SAY EXACTLY WHAT IS WRITTEN ON THIS GUIDE. 
SPEAK LOUDLY AND CLEARLY. DO NOT STRESS ANY SOUND WITHIN A 
WORD. 
DO NOT REPEAT A WORD MORE OFTEN THAN IS ALLOWED. 
MAKE SURE NO ONE IS COPYING FROM THE SEATMATES. 
Pre-writing Test Items: 
IMPORTANT. Make the sound of the letter. DO NOT GIVE THE LETTER NAME. 
To the children: Write the letter that makes the sound I say. Example: If I say z, z in 
zebra, z, what letter will you write? Call a volunteer. Write the letter Z on the board. if 
I say A in apple, what letter will you write? Write the letter A on the board. Ready? 
I. v-v in vacation. v 
2. e-e in eva. e 
3. j -j inj4cket. j 
4. m-minmama. m 
5. r-r in rabbit. r 
6. x-x in xylophone. x 
7. s-s in sun. s 
Spelling Words: 
To the children : Write the word I say. Only write the word after I use it in a sentence. 
Listen to the sentence and the word very well. 
8. to - Go to sleep. TO 
9. run - Cats ran fast. RUN 
10. legs - People have 2 legs. LEGS 
11. tell - Tell me your name. TELL 
12. at -We will meet at her house. AT 
13. the - The man is fat. THE 
14. did - Did you like the food? DID 
15. can - The can is on the table. CAN 
16. like - Do you like to sing? LIKE 
17. out - Let's go out for a walk. OUT 
18. not - Blue is not pink. NOT 
19. then - First we ate, then we slept. THEN 
20. what - What is your name? WHAT 
GROUP TESTS 
2 1. play - Children like to play. PLAY 
22. look - Look at the sky. SKY 
23. house - The house is big. HOUSE 
24. read -I love to read books. READ 
25. felt -I felt sad when I lost my wallet. FELT 
26. down - The ball rolled down the hill. DOWN 
27. head - This is my head. (point to your head) HEAD 
28. use - Use the scissors for cutting paper. USE 
29. rain - Rain is good for plants. RAIN 
30. try - Always try your best. TRY 
3 1. below - Below your paper is a table. BELOW 
32. wishes -I have many wishes. WISHES 
33. mother -A mother loves her children. MOTHER 
34. story -I read a story before sleeping. STORY 
35. all - All plants are living things. ALL 
36. around - It would be fun to go around the world. AROUND 
37. family - Do you have a big family? FAMILY 
3 8, difficult - The test is difficult. DIFFICULT 
39. voice - Does your teacher have a loud voice? VOICE 
40. small - An ant is very small. SMALL 
4 1. balloon -A balloon can float in the air. BALLOON 
42. beautiful - The dress she wore to the party was beautiful. BEAUTIFUL 
43. write - Write your answers clearly. WRITE 
44. village - The village has very few houses. VILLAGE 
45. fortune - His fortune changed when he found a box of treasure. FORTUNE 
46. earth - The earth is round. EARTH 
47. many - There are many shells on the beach. MANY 
48. piece - The piece of pie was very delicious. PIECE 
49. space - There are nine planets in space. SPACE 
2 
GROUP TESTS 
2. ENGLISH LISTENING COMPREHENSION 
READ THE QUESTION ONLY TWO TIMES. 
TELL THE KIDS TO ENCIRCLE THEIR ANSWER. 
TEACHING ITEMS: 
Instructions to children: 
1. Look at the picture. Listen to the short stories I will say. 
2. Put a ring around your answer. 
3. When you are done, keep quiet and put your pencils up in the air. 
3 
(WRITE A. YES NO AND B. YES NO ON THE BOARD TO 
BE USED TO DEMONSTRATE THE WAY TO ANSWER THIS ACTIVITY. ) 
A. Is the boy sitting on the chair? (put a circle around your answer. ) 
B. Did he win a race? (put a circle around your answer. 
IF THEY UNDERSTOOD WHAT NEEDS TO BE DONE, THEN PROCEED TO 
THE TESTING ITEMS. 
TESTING ITEMS: PICTURES 
instructions to children: 
1. Look at the picture. Listen to the short stories I will say. 
2. Put a ring around your answer. 
3. When you are done, keep quiet and put your pencils up in the air. 
1. Is the door open? 
2. Is a boy reading the book? 
3. Can you use this pencil? 
4. Are the clothes dry? 
5. Is Mary getting off the jeep? 
6. Is the man fixing the faucet? 
TESTING ITEMS: SHORT STORIES 
Instructions to children: 
1. Listen to the short stories I will say. There won't be pictures anymore so listen well. 
2. Put a ring around your answer. 
3. When you are done, keep quiet and put your pencils up in the air. 
4. Ready? 
Story Ml: 
Dave made a kite. Miguel wanted to make a kite, too. So Dave showed Miguel how 
to make a kite. When they were done, they went up the hill to fly their kites. 
GROUP TESTS 
1. Did Miguel make the kite? 
2. Did Dave teach Miguel how to make a kite? 
3. Did they fly their kites on top of a building? 
Story #2: 
Long ago, there was a king who could not sleep at night. The softest sounds woke 
him up. He told his soldiers to stop all those making sounds in the castle. So the king 
was able to sleep. 
4 
Then there was thunder. The king heard the loud thunder. The king told his men to 
stop the thunder. 
4. Did the king like to hear sounds at night? 
5. Did he like the soft sounds? 
6. Were the soldiers able to stop the sounds? 
7. Did the thunder wake up the king? 
8. Could the soldiers stop the thunder from making sounds? 
9. Was the king smart? 
Story #3: 
Revo, the jeep, can't move fast on the street. There are so many vehicles on the street. 
It is hard for the cars, jeepneys and buses on the streets to move. Revo honked his 
horn but nothing happened. Not one car or jeep moved. Revo blew his horn again. 
Still nothing happened. 
Revo learned his lesson. He learned that no matter how much he beeped, the other 
vehicles wouldn't move. So he just turned on the radio and listened to music. 
10. Was Revo getting impatient? 
11. Did Revo try to make the other vehicles move? 
12. Did he blow his horn three times? 
13. Did the cars, jeeps and buses move when he honked his horn? 
14. Was Revo happy to be stuck in traffic? 
15. Did Revo turn on his radio? 
16. Did Revo learn to be more patient? 
Story #4: 
Benji looked in his pencil case. 
His new pencil was missing. 
He told his teacher about it and she asked him to check if it was in his bag. 
But he didn't find it there. 
GROUP TESTS 5 
Then he saw his classmate Chito with a pencil. It looked just like his pencil. He told his 
teacher that Chito got his pencil. But Chito said that the pencil was his. Benjie did not 
believe him. He called Chito a thief. 
Benjie stopped talking to Chito. He stopped playing with Chito. 
When Benjie got home, he told his mother what happened. She said he should not be 
cross with Chito. She told him to look for the pencil in his desk. 
Benjie was so surprised when he searched his desk. He also felt very wrong about what 
he said to Chito. He also promised to apologize to Chito the next day. He was very sorry 
for his mistake. 
17. Did Chito lose his pencil? 
18. Did Benjie lose his pencil? 
19. Did he think his classmate stole the pencil? 
20. Was the pencil in his bag? 
21. Did his teacher ask him to check his desk at home? 
22. Did his mother know where the pencil was? 
23. Was he mistaken for calling his classmate a thief? 
24. Will he make the same mistake again in the future? 
25. Will he tell his classmate that he had made a very big mistake? 
3. VISUAL SHAPE MEMORY 
Instructions to the children: 
1.1 will showyou a shape for 10 seconds. 
2. Then I will take it away. 
3. When I say go, draw the shape in the box on your paper. 
4. Look closely at the number of the box. Draw the shape in the correct box. 
GROUP TESTS 
4. FILIPINO SPELLING 
SAY EXACTLY WHAT IS WRITTEN ON THIS GUIDE. 
SPEAK LOUDLY AND CLEARLY. DO NOT STRESS ANY SOUND WITHIN A 
WORD. 
DO NOT REPEAT A WORD MORE OFTEN THAN IS ALLOWED. 
MAKE SURE NO ONE IS COPYING FROM THE SEATMATES. 
Pre-writing Test Items: 
IMPORTANT. Make the sound of the letter. DO NOT GIVE THE LEYTER NAME. 
To the children: 
1. Isulat ang tifik na gumagawa ng tunog na sasabihin ko. 
2. Halimbawa: Kung sabihin kong A sa atis, isulat ninyo, ang tifik Adsulat sa pisara ang 
titik A. 
3. Isa. pa. Kung sabihin kong L sa. lapis, isusulat ninyo ang titik L. Ipakita. sa pisara ang 
titik L. 
4. Ok? Handa. na tayo? I 
1. g-g sa gusto. G 
2. o-o sa orasan. 0 
3. n-n sa nanay. N 
4. k-k sa kalapati. K 
5. y-y sa yaya. K 
6. b-b sa bahay. B 
7. d-d sa daan. D 
Spelling Words: 
To the children : 
1. Ngayon naman, isulat ninyo ang salitang sasabihin ko sa tamang patiang. 
2. Handa na ba? 
1. si - Paborito ko si Aga. SI 
2. mo - Kunin mo ang lapis. MO 
3. may - May kapatid ka ba? MAY 
4. ayon - Ayon sa balita, may bagyo raw. AYON 
5. aklat - Ang aklat ay binabasa. AKLAT 
6. salita - Isulat mo ang salita. SALITA 
7. dalawa - Dalawa ang paa ko. DALAWA 
8. sarili - Alagaan ang iyong sarila. SARILI 
9. lambak - Ang lambak ay nasa gitna ng dalawang bunclok. LAMBAK 
10. kalayaan - Ipaglaban ang kalayaan. KALAYAAN 
11. matibay - Matibay ang aming bahay. MATIBAY 
12. puso - Ang puso ay tumitibok. PUSO 
13. pangalan - Ang pangalan ko ay (give you name). PANGALAN 
6 
GROUP TESTS 
14. wakas - Ang wakas ng kuwento ay masaya. WAKAS 
15. kaibigan - May kaibigan ka ba? KAIBIGAN 
16. mais - Matarnis ang mais. MAIS 
17. babae - Ang babae ay maganda. BABAE 
18. nagkaroon - Nagkaroon ng lagnat si Neneng. NAGKAROON 
19. dinadala - Dinadala sa palengke ang paninda. DINADALA 
20. panginoon - Ang panginoon ay mabait. PANGINOON 
2 1. mga - Kayo ay mga bata. MGA 
22. Pilipinas - Pilipinas ang ating bansa. PILIPINAS 
23. aralin - Ang aralin ngayon ay spelling. ARALIN 
24. kung - Kung ikaw ay gutom, kurnain ka. KUNG 
25. hindi - Hindi ako pagod. HINDI 
26. reyna - Mayarnan ang reyna. REYNA 
27. sabon - Ang sabon ay mabango. SABON 
28. kasaysayan - Alarnin natin ang ating kasaysayan. KASAYSAYAN 
29. iba't-ibang - May iba't-ibang uri ng kotse. IBA'T IBANG 
30. pag-aaral - Pagbutihin ang pag-aaral. PAG-AARAL 
3 1. isagawa - Isagawa natin ang ating proyekto. ISAGAWA 
32. kanluran - Sa kanluran lumulubog ang araw. KANLURAN 
33. higit - High na maraini ang 10 keysa sa 2. HIGIT 
34. matapang - Ang mga sundalo ay matapang. MATAPANG 
35. kultura - Ang kultura ng mga bansa ay iba-iba. KULTURA 
36. kapaligiran - Alagaan natin ang ating kapaligiran. KAPALIGIRAN 
37. ng - Bigay ng ninang ko ang darnit na ito. BIGAY 
38. matsing - Nakatutuwa ang matsing. MATSING 
39. maAari - Maaari tayong magpahinga mamaya. MAAARI 
40. hanggang - Hanggang saan ka tatakbo? HANGGANG 
4 1. tadyang -Ito ang aking tadyang (show it). TADYANG 
42. sanggunian - May miting ang sanggunian. SANGGUNIAN 
43. pangangalakal - Ang pangangalakal ay isang uri ng hanap-buhay. 
PANGANGALAKAL 
44. pandaigdig - Ang Ingles ay isang pandaigdig na wika. PANDAIGDIG 
7 
GROUP TESTS 
5. FILIPINO LISTENING COMPREHENSION 
TEACHING ITEMS: 
Instructions to children: 
1. Tingnan ang larawan. . Pakinggan ang tanong. 
2. Bilugan ang inyong sagot.. 
3. Kapag tapos ka na, maghintay ng tahimik at itaas ang iyong lapis. 
(WRITE A. YES NO AND B. YES NO ON THE BOARD TO 
BE USED TO DEMONSTRATE THE WAY TO ANSWER THIS ACTIVITY. ) 
C. Naka-upo ba ang batang lalaki sa, puno? (put a circle around your answer. ) 
D. Magkasinghaba ba ang mga patpat? (put a circle around your answer. 
IF THEY UNDERSTOOD WHAT NEEDS TO BE DONE, THEN PROCEED TO 
THE TESTING ITEMS. 
TESTING ITEMS: PICTURES 
Instructions to children: 
1. Tingnan ang larawan. . Pakinggan ang tanong. 
2. Bilugan ang inyong sagot.. 
3. Kapag tapos ka na, maghintay ng tahimik at itaas ang iyong lapis. 
1. May prutas ba sa. mesa? 
2. Ika-lima na ba ang bapon? 
3. Bumibili ba sila ng sorbetes? 
4. Nakikipaglaro ba ang guro sa mga bata? 
5. Iisa ba ang nagsasayaw? 
6. Natutulog ba siya sa kama? 
TESTING ITEMS: SHORT STORIES 
Instructions to children: 
1. Makinig sa, mga kuwento. Wala na itong mga larawan kaya makinig ng mabuti. 
2. Bilugan ang inyong sagot. 
3. Kapag tapos ka na, maghintay ng tahimik at itaas ang iyong lapis 
4. Handa na? 
Story #1 
Masayang kasama ang aking mga kaibigan. Ang paborito ko ay ang makipaglaro sa 
kanila. 0 
7. Nakikipaglaro ba ang bata sa kanyang mga kaibigan? 
8. May mga kaibigan ba ang bata? 
9. Magandang pamagat ba ang "ang aking paboritoll para sa kuwentong ito? 
GROUP TESTS 
STORY#2 
Isang araw, inutusan ni Inang Manok si sisiw na kumuha ng dilaw na mais sa kusina. 
Dinala ni sisiw ang basket. Pagdating, niya sa kusina nakakita si sisiw ng puting bigas, 
dilaw na keso at dilaw na mais. 
Sabi ni sisiw, "Ano nga ba ang ipinakukuha ni Inang Manok? " 
Kaya kumuha na lang siya ng tig-kakaunting puting bigas, dilaw na keso at dilaw na 
mais. 
Nang makita ni Inang Manok ang basket sinabi niya, "Salarnat sa lahat ng iba mo pang 
kinuha aking sisiw. Pero ano nga. ba ang ipinakukuha ko sa iyo? " 
10. May ipinakuha ba si Inang Manok kay sisiw sa bukid? 
11. Nagdala ba ng basket si sisiw? 
12. Natandaan ba ni sisiw ang ipinakukuha ni Inang Manok? 
13. Nagalit ba si Inang Manok na maraming kinuha si sisiw? 
14. Alam kaya ni Inang Manok na nakalimutan ni sisiw kung ano ang kanyang 
ipinakukuba? 
STORY#3 
Binigyan ni Mario si Nanay ng maliit na halaman para sa kanyang kaarawan. Inalagaang 
mabuti ni Nanay ang tanim. Maganda ang tubo ng halaman. Ito ay naging malaking 
halaman. 
Ayaw ni Nanay at Mario ng napakalaking halaman sa kanilang bahay. 
Kumuha sila ng gunting, maliliit na paso at lupa. 
Pinutol ni Mario ang maliliit na sanga ng kanilang halaman. 
Itinanim naman ni Nanay ang mga ito sa paso. 
Pagkatapos, ipinang-regalo nila ang mga maliliit na halaman sa kanilang mga kaibigan. 
15. Binigyan ba ni Nanay ng maliit na halaman si Mario sa kanyang kaarawan? 
16. Nakakuha ba ng sapat na tubig at araw ang halaman? 
17. Inalagaan bang mabuti ni Nanay ang tanim? 
18. Gumamit ba sila ng kutsilyo upang putulin ang'mga sanga? 
19. Nagpasiya ba silang bigyan ng halaman ang kanilang mga kaibigan? 
20. OK ba na magbigay ng halaman bilang regalo? 
2 1. Nagtulungan ba si Nanay at Mario sa paggagawa ng maliliit na halaman mula sa 
kanilang halaman? 
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GROUP TESTS 
STORY#4 
Higit na maraming tubig kaysa sa lupa dito sa ating mundo. 
Pinapapiligiran ng tubig ang lupa. 
Maraming isda, halaman at hayop ang nakatira sa dagat. 
Maari tayong sumisid upang makita sila. 
Ang mga maninisid ay kumukuha ng mga litrato ng mga nakatira sa dagat. 
ipinapakita ng mga larawan na magaganda at -Makukulay ang mga isda. 
Sila rin ay gumagawa ng mga pelikula tungkol sa buhay sa kailaliman ng dagat. 
ipinapakita ng mga pelikula na ang buhay sa ilalim ng dagat ay tahimik dahil hindi 
nakagagawa ng malalakas na tunog ang mga hayop na nakatira dito. 
Ipinapayo ng mga magmamahal sa dagat ng pangalagaan natin ang ating mga dagat at 
ang mga laman dagat. 
Nakikiusap sila na huwag nating gambalain at sirain ang tirahan ng mga laman-dagat. 
22. Mas marami bang lupa kaysa tubig sa ating daigdig? 
23. May buhay ba sa ilalim ng dagat? 
24. May nalalaman ba tayo tungkol sa buhay ng mga lamang dagat? 
25. Dapat ba nating wasakin ang karagatan? 
26. Ikinukuwento ba ng mga maninisid ang tungkol sa buhay sa ilalim ng dagat? 
27. Mayroon bang makukulay na isda? 
28. Dapat ba nating suwayin ang payo ng mga nagmamahal sa dagat? 
29. Nakakapagpaganda ba ng mundo ang mga isda, hayop at halaman sa dagat? 
30. Mahalaga ba ang mga lamang dagat sa buhay natin? 
10 
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Appendix C: 
Means and Standard Deviations of Dyslexic, 
Chronological Age Average Readers, 
and Younger Average Readers 
Appendix C- 
Table 1. Means and standard deviations of Grade 3 Dyslexics in English, 
Clironological Age Match and Grade 1 Match groups on literacy, cognitive and 
linginstic tasks 
Tasks Groups ýN- Mean Std.. DeTdati on 
P" Dy'JcXlC 7 55.71 8.97 
-- Chron Aýý 30 69.93 1.22 
Gr. 1 Match 14 54.43 7.05 
ESPL - Dyslexic 7 23.85 8.53 
Chron Age 30 44.63 3.04 
Gr. I Match 14 17.42 8.07 
ESentence Dyslexic 
_7 
6.00 2.23 
Chron Age 30 9.30 . 91 
Gr. 1 Match 14 4.50 1.16 
--f-NW Dyslexic 7 6.00 3.51 
Chron Age 30 14.46 1.61 
Gr. I Match 14 6.92 4.46 
EPT Dyslexic 7 5.71 3.30 
Chron Age 30 7.16 4.49 
Gr. 1 Match 14 5.71 3.70 
EST Dyslexic 7 12.14 3.23 
Chron Age 30 13.03 3.42 
Gr. 1 Match 14 9.50 5.44 
EPictures Dyslexic 7 0: 00: 35 0: 00: 12 
Chron Age 30 0: 00: 19 0: 00: 03 
Gr. 1 Match 14 0: 00: 30 0: 00: 07 
EColours Dyslexic 7 0: 00: 22 0: 00: 06 
Chron Age 30 0: 00: 15 0: 00: 03 
Gr. 1 Match 14 0: 00: 28 0: 00: 12 
7ffw--S Dyslexic 7 6.14 1.95 
Chron Age 30 7.93 1.74 
Gr. 1 Match 14 5.35 1.59 
E Dyslexic 7 21.42 3.55 
Chron Age 30 23.13 3.69 
Gr. I Match 14 16.21 4.11 
WWR- Dyslexic 7 33.57 10.21 
Chron Age 30 43.80 2.07 
Gr. I Match 14 38.71 7.62 
FSPL Dyslexic 7 34.42 11.38 
Chron Age 30 46.66 3.83 
Gr. I Match 14 33.92 12.26 
FSentence Dyslexic 7 5.28 2.92 
Chron Age 30 8.43 . 77 
Gr. I Match 14 4.21 2.29 
FN'\V Dyslexic 7 9.57 4.75 
Chron Age 30 15.73 1.31 
Gr. I Match 14 14.78 1.80 
Tible I contl'Varl 
T asks N Mean W. Deviation 
I'll, I' I )N'slexh, 
diron Age 
7- 
30 
6.00 
11.93 
6.2 9- 
6.41 
Gr. I Match 14 7.42 5.84 
FST Dyslexic 7 14.85 4.18 
Chron Age 30 15.90 4.12 
Gr. 1 Match 14 11.50 7.09 
Hictures Iýslexic 7 0: 00: 32 0: 00: 12 
Chron Age 30 0: 00: 21 0: 00: 08 
Gr. I Match 14 0: 00: 36 0: 00: 13 
FCol-ours Dyslexic 7 0: 00: 58 0: 00: 40 
_ Cluon Age 29 0: 00: 30 0: 00: 08 
Gr. I Match 14 0: 01: 01 0: 00: 36 
ýSý Dyslexic 7 4.00 2.00 
- Chron Age 30 6.56 2.22 
Gr. I Match 14 4.35 1.64 
FLC Dyslexic 7 25.85 2.85 
Chron Age 30 26.70 2.03 
Gr. 1 Match 14 21.35 3.12 
-IýT- Dyslexic 7 3.14 2.19 
Chron Age 30 6.46 2.55 
Gr. I Match 14 3.35 2.87 
Dyslexic 7 1.00 1.15 
Chron Age 30 2.63 1.24 
Gr. 1 Match 14 . 57 . 85 
Ps Dyslexic 7 11.42 1.27 
- Chron Age 30 12.30 1.29 
Gr. 1 Match 14 6.50 3.83 
Blocks Dyslexic 7 28.85 7.94 
Chron Age 30 35.73 9.14 
Gr. 1 Match 14 11.07 9.87 
Table 2. Means and standard deviations of Grade 4 dyslexics in English, 
Chronological Age Match and Grade 2 Match on literacy, cognitive and linguistic 
tasks 
Tasks Groups N Mean Std. Deviation 
EWR I lex, Dys ic 5 66.00 4.41 
- - __ Chron Age _ 25 70.68 1.24 
Gr. 2 Match 63 68.30 4.85 
ESPL Dyslexic 5 33.20 3.89 
Chron Age 25 44.72 2.66 
Gr. 2 Match 63 40.80 9.57 
-fS--entence Dyslexic 5 7.40 2.60 
Chron Age 25 9.40 1.19 
Gr. 2 Match 63 8.33 2.04 
ENW Dyslexic 5 10.40 2.50 
Chron Age 25 14.56 1.82 
Gr. 2 Match 63 13.84 3.15 
EPT Dyslexic 5 6.60 5.22 
Chron Age 25 8.60 3.45 
Gr. 2 Match 63 7.04 4.80 
EST Dyslexic 5 13.60 1.14 
Chron Age 25 14.56 . 82 
Gr. 2 Match 63 13.14 3.39 
EPictures Dyslexic 5 0: 00: 24 0: 00: 05 
Chron Age 25 0: 00: 18 0: 00: 04 
Gr. 2 Match 63 0: 00: 23 0: 00: 06 
EColours Dyslexic 5 0: 00: 18 0: 00: 06 
Chron Age 25 0: 00: 15 0: 00: 03 
Gr. 2 Match 63 0: 00: 18 0: 00: 05 
I Dw ýS- Dyslexic 5 7.60 1.51 
Chron Age 25 7.72 1.81 
Gr. 2 Match 63 7.31 2.04 
Dyslexic 5 21.40 2.60 
Chron Age 25 23.76 2.47 
Gr. 2 Match 63 22.36 5.37 
-Dyslexic 5 43.60 2.88 
Chron Age 25 45.08 1.28 
Gr. 2 Match 63 44.41 1.79 
FSPL Dyslexic 5 41.80 6.01 
Chron Age 25 46.96 4.84 
Gr. 2 Match 63 46.17 4.28 
FSentence Dyslexic 5 7.20 3.03 
Chron Age 25 8.56 . 82 
Gr. 2 Match 63 8.03 1.58 
FNW ýY L slexic 5 15.40 1.14 
_ Chron Age 25 1 15.68 1 1.79 
Gr. 2 Match 63 
.1 
15.36 1 2.43 
Table 2 contniual 
T asks Groups N an e M Std. Deviation 
P% - - 1.80 6.45 
Chron Age 25 13.40 5.18 
Gr. 2 Match 63 11.73 6.07 
FST Dyslexi 5 16.80 . 83 Chron Age 25 17.60 . 64 Gr. 2 Match 63 15.49 4.69 
FPictures Dyslexic 5 0: 00: 21 0: 00: 03 
Chron Age 24 0: 00: 21 0: 00: 11 
Gr. 2 Match 63 0: 00: 23 0: 00: 08 
FColours Dyslexic 5 0: 00: 38 0: 00: 08 
Cl iron Age 24 0: 00: 26 0. -00.. 09 
Gr. 2 Match 63 0: 00: 36 0: 00: 14 
Dyslexic 5 6.60 1.51 
Chron Age 25 7.48 2.21 
Gr. 2 Match 63 6.41 2.14 
FLC Dyslexic 5 23.40 2.40 
Chron Age 25 26.28 3.20 
Gr. 2 Match 63 26.42 2.43 
KT Dysle ic 5 6.80 3.11 
Chron Age 63 6.34 2.34 
Gr. 2 Match 30 6.90 1.82 
Dyslexic 5 2.20 1.30 
Chron Age 63 2.39 1.12 
Gr. 2 Match 30 2.90 1.18 
Dysle ic 5 12.40 1.14 
Chron Age 63 11.77 2.03 
Gr. 2 Match 30 12.93 1.28 
--Mlocks Dyslexic 5 33.80 9.41 
Chron Age 25 37.76 8.28 
Gr. 2 Match 63 32.47 10.06 
TabIc 3. Mcans and standard deviations of Grade 5 dyslcxlcs in English, 
Chronological Age Match and Grade 3 Match on literacy, cognitive and linguistic 
tasks 
Tasks 
-Groups 
N Mean Std. Deviation 
1 1, V 1,1 LC JýSlexi 6 67.00 2.52 
Chron Age 26 71.15 1.04 
Gr. 3 Match 23 68.60 1.52 
ESPL Dyslexic 6 35.66 12.48 
Chron Age 26 46.46 1.55 
Gr. 3 Match 23 42.91 4.78 
ESentence Pyslexic 6 7.66 2.73 
Chron Age 26 9.73 
. 
66 
Gr. 3 Match 23 8.65 1.64 
ENW Dyslexic 6 12.16 2.92 
Chron Age 26 15.57 1.77 
Gr. 3 Match 23 13.60 2.10 
EPT Dyslexic 6 4.83 5.03 
Chron Age 26 10.15 5.19 
Gr. 3 Match 23 7.43 4.62 
EST Dydexic 6 12.16_ 4.44 
Chron Age 26 14.50 . 
76 
Gr. 3 Match 23 12.65 4.02 
-flTi ot u- re 
_s Dyslexic 6 0: 00: 24 0: 00: 03 
Chron Age 26 0: 00: 18 0: 00: 03 
Gr. 3 Match 23 0: 00: 21 0: 00: 06 
JýColours Dyslexic 6 0: 00: 19 0: 00: 03 
Chron Age 26 0: 00: 14 0: 00: 04 
Gr. 3 Match 23 0: 00: 17 0: 00: 04 
__fw__S Ds exic 6 8.16 2.31 
Chron Age 26 9.11 2.00 
Gr. 3 Match 23 7.82 2.03 
Dyslexic 6 23.83 3.06 
Chron Age 26 26.07 2.46 
Gr. 3 Match 23 21.30 3.77 
FWR Dyslexic 6 43.50 2.07 
Chron Age 26 45.23 1.10 
Gr. 3 Match 23 43.78 1.90 
Dyslexic 6 42.66 16.08 
Chron Age 26 48.73 1.71 
Gr. 3 Match 23 46.26 4.24 
F nt-_ Se ence Dyslexic 6 8.33 1.63 
Chron Age 26 8.65 1.05 
Gr. 3 Match 23 8.30 1.14 
Dyslexic 6 15.50 . 
8-3 
Chron Age 26 16.03 1,07 
Match 23 15.30 1 
_1.29 
/ýIbk .; conibutal Tasks 
ITT 
Groups 
Dy dex 
N [-- 
-- 61 
Mean 
-I 10.00 
Std. 
_ 
Deviation 
2-3 
- Chron Age 26 14.15 642 
Gr. 3 Match 23 11.39 662 
TS -T f)yslexic 6 16.16 2.40 
Chron Age 26 17.46 
. 
64 
Gr. 3 Match 23 15.82 3.90 
Fp, ictures Dyslexic 6 0: 00: 24 0: 00: 06 
Chron Age 26 0: 00: 18 0: 00: 06 
Gr. 3 Match 23 0: 00: 21 0: 00: 06 
-N-0101irs Dys exic 6 0: 00: 37 0: 00: 20 
__ ChronAge _ 26 0: 00: 26 0: 00: 08 
Gr. 3 Match 23 0: 00: 29 0: 00.. 09 
"ic 6 7.33 2.25 
Chron Age 26 7.65 2.17 
Gr. 3 Match 23 6.65 1.89 
TUC- Dyslexic 
_6 
26.33 2.33 
_ ChronAge_ 26 26.69 1.56 
Gr. 3 Match 23 26.00 1.65 
_KT- Dyslexi 6 7.83 2.63 
ChronAg 26 8.38 2.21 
__ Gr. 3 Match 23 5.95 1.82 
mm jýyslexic 6 3.00 . 
63 
Chron Age 26 3.80 1.02 
Gr. 3 Match 23 2.52 1.16 
-P-S- Dyslexic 6 12.50 2.42 
Chron Age 26 13.46 1.50 
Gr. 3 Match 23 12.04 1.39 
-1 Go ck -s Dyslexic 6 45.40 9.23 
Chron Age 26 44.53 8.29 
Gr. 3 Match 23 38.21 9.47 
Table 4. Means and standard deviations of Grade 6 dyslexics in English, 
Chronological Age Match and Grade 4 Match on literacy, cognitive and linguistic 
i. isks 
Tasks' G ýN Mean Std. -Deviation 
FWR 6 69.83 2.40 
Chron_Agc 25 71.56 1.00 
Gr. 4 Match 57 70.85 L-30 
ESPL 1) slexic 6 37.83 13.87 
Chron Age 25 46.76 1.45 
Gr. 4 Match 57 45.73 3.96 
ESentence Dyslexic 6 10.00 . 00 _ Chron Age 25 9.92 . 27 
Gr. 4 Match 57 9.49 1.35 
ENW Dyslexic 6 16.16 1.16 
Chron Age 25 16.24 1.05 
Gr. 4 Match 57 14.96 1.75 
EPT Dyslexic 6 8.66 5.27 
Chron Age 25 11.16 4.96 
Gr. 4 Match 57 8.54 4.32 
EST Ds exic 6 15.00 . 00 
Chron Age 25 14.60 . 86 
Gr. 4 Match 57 14.59 . 75 
Dyslexic 
_ 
6 0: 00: 14 0: 00: 01 
Chron Age 25 0: 00: 17 0: 00: 02 
Match 
_ 
Gr. 4 57 0: 00: 19 0: 00: 04 
][ýC-, ol-otirs _ _ PYSICXIC 6 0: 00: 11 0: 00: 00 
Chron Age 25 0: 00: 13 0: 00: 03 
Gr. 4 Match 57 0: 00: 15 0: 00: 03 
EWS Dyslexic 6 8.50 1.97 
Chron Age__ 25 9.36 1.77 
Gr. 4 Match 57 7.91 2.23 
--EL-C Dyslexic 6 24.33 3.14 
Chron Age 25 25.84 2.96 
Gr. 4 Match 57 24.42 2.65 
Dyslexic 6 44.50 2.34 
Chron Age 25 45.40 . 95 
Gr. 4 Match 57 45.07 1.14 
FSPL __ Dyslexic 6 47.16 4.79 
_ Cliron Age 25 49.68 1.93 
Gr. 4 Match 57 47.94 4.15 
FSentence Dyslexic 6 8.66 . 51 
Chron Age 25 8.92 . 27 
Gr. 4 Match 57 8.57 . 92 
FNW Dyslexic 6 16.50 . 54 
Chron Agý. 25 16.20 1.19 
Gr. 4_ 
_Match 
57 15.70 1.41 
Wilk 4 contýuttrl 
Tasks GroU s N Mean Std. Dmiation 
I )vslCxlC 
ChronAgc_ 
6 
5 
13.50 
15.92 
7.12 
4.73 
Gr. 4 Match 57 12.54 5.80 
FST 7slexic 6 17.83 . 40 Chron Age 25 17.68 . 69 Gr. 4 Match 57 17.61 . 64 
Hictures 
__Dyslexic 
6 0: 00: 14 0: 00: 03 
Chron Ae 25 0: 00: 16 0: 00: 02 
Gr. 4 Match 56 0: 00: 20 0. -00.. 08 
FColours _ L)yslexic 6 0: 00: 18 0: 00: 03 
Chron Ae 24 0: 00: 21 0: 00: 06 
Gr. 4 Match 56 0: 00: 27 0: 00: 09 
FWS Fý, slexic 6 9.50 2.73 
Chron Age 25 8.96 1.94 
Gr. 4 Match 57 7.35 2.34 
FLC 7s lexic 6 25.00 2.75 
Chron Age___ 25 26.60 2.78 
Gr. 4 Match 57 26.57 2.52 
RT 
_ _Dyslexic 
6 8.16 1.94 
Chron A 25 8.40 1.63 
Gr. 4 Match 57 7.28 1.99 
\/SM DN"SICXIC 6 4.00 . 89 
Chron Age 25 3.56 1.19 
Gr. 4 Match 57 3.22 1.16 
PS Dyslexic 6 14.00 . 63 
Chron Age 25 13.20 1.41 
Gr. 4 Match 57 12.89 1.44 
Blocks 
- 
Jý ýIexic C 6 50.00 7.21 
Chron Age 25 52.00 694 
Gr. 4 Match 57 38.26 7.72 
T able 5. Means and standard deviations of Grade 3 dyslexics in Fihpino, 
(Iii-onological Age Match and Grade 1 Match Groups on fiteracy, cognitive and 
11m, ulstic tasks 
Tasks Groups N. Mean Std. Deviation 
FW'K DvSl(, XIC 14 56.14 
- Chron N; e 40 70.35 2.0-3 
Gr. I Match 44 61.68 14.82 
Dyslexic 14 28.07 1612 
Chron Age 40 43.85 646 
Gr. 1 Match 44 33.97 11.45 
E-Sentence Dyslexic 14 6.78 2.25 
Chron Age_ 40 9.10 1.53 
Gr. I Match 44 6.70 2.46 
s exic 14 8.57 5.54 
Chron Age 40 14.52 2.12 
Gr. I Match 44 11.50 4.89 
EPT Dyslexic 14 5.85 4.27 
_ Chron Age 40 8.82 4.82 
Gr. I Match 44 5.86 4.61 
Dyslexic 14 11.78 4.37 
Chron Age 40 13.65 2.41 
_ Gr. I Match 44 12.06 3.66 
EPictures Dysleac 14 0: 00: 35 0: 00: 16 
Chron Age 40 0: 00: 21 0: 00: 05 
Gr. 1 Match 44 0: 00: 28 0: 00: 10 
-ffC--OIOUrS -Dyslexic 14 0: 00: 20 0: 00: 06 
Chron Age 40 0: 00: 16 0: 00: 04 
Gr. I Match 44 0: 00: 23 0: 00: 13 
EWS Dyslexic 14 6.64 2.13 
Chron_A&c 40 8.10 1.72 
Gr. I Match 44 6.86 1.99 
Dyslexic 14 20.42 4.78 
Chron Age 40 22.80 4.43 
Gr. I Match 44 18.95 4.13 
Dyslexic 14 37.57 8.29 
Chron Age 40 44.92 1.02 
Gr. I Match 44 40.20 7.68 
FSPL Pyjleýc 
. 
14 33.21 12.32 
Chron Age 40 48.12 1.68 
Gr. I Match 44 40.81 9.21 
TýS--entence Dyslexic 14 6.35 2.56 
Chron Age 40 8.55 1.06 
Gr. I Match 44 6.95 2.21 
_FN-W Dyslexic 14 12.21 4.37 
Chron Age 40 15.90 1.25 
Gr. I Match 44 14.06 3.55 
lable 5 contbatal 
s N Mean Std. Deviation- 
HIT I )vSICXIC- 
Chron Age 
14 
40 
9.28 
13.17 
6.37 
6.60 
Gr. 1 Match 44 8.65 7.14 
FST Dyslexic 14 14.21 5.54 
Chron Ae 40 17.25 1.21 
Gr. I Match 44 15.38 3.72 
Pictures Islexic 14 0: 00: 28 0: 00: 11 
Chron Age 40 0: 00: 21 0: 00: 07 
Gr. I Match 44 0: 00: 30 0: 00: 11 
Dyslexic 14 0: 00: 48 0: 0031 
Chron Age 39 0: 00: 28 0: 00: 08 
Gr. I Ma tch 44 0: 00: 46 0: 00: 21 
FWS TýIexi c 1ý 4.85 1.79 
Chron Age 40 6.85 2.33 
Gr. I Match 44 5.88 2.47 
-TL-C Dyslexic 14 26.14 1.99 
_ 
Chron Agg 40 26.52 1.76 
Gr. I Match 44 23.88 2.59 
Dyslexic 14 4.42 2.62 
Chron Age 40 6.75 2.09 
Gr. I Match 44 4.77 2.46 
Dyslexic 14 1.71 1.32 
Chron Age 40 2.65 1.12 
Gr. I Match 44 
- 
1.52 . 99 
Dyslexic 5 11.85 1.40 
Chron Age 40 12.62 1.56 
Gr. I Match 44 tO. 72 2.21 
Blocks Dysl xic 14 32.85 10.14 
Chron Age 40 37.12 8.70 
24.06 11.33 
Table 6. Means and standard deviations of Grade 4 dyslexics in Filipino, 
Chronological Age Match and Grade 2 Match Groups on literacy, cognitive and 
lHiguistic tasks 
Tasks Groups N Mean Std., Dei*tion 
EAVRI 13 08.38 6.30 
Chron Age 42 70.38 2.44 
Gr. 2 Match 63 68.30 4.85 
ESPL Dyslexic 13 40.84 9.39 
_ Chron Age 42 44.50 6.26 
Gr. 2 Match 63 40.80 9.57 
ESentence Dyslexic 13 8.00 2.61 
Chron Age 42 9.04 1.95 
_ Gr. 2 Match 63 8.33 2.04 
Dyslexic 13 13.15 2.47 
Chron Age 42 14.59 2.07 
Gr. 2 Match 63 13.84 3.15 
EP-T Dyslexic 13 7.76 4.12 
Chron Age 42 8.66 4.32 
Gr. 2 Match 63 7.04 4.80 
EST Dyslexic 13 14.15 . 89 Chron Age 42 14.54 . 80 Gr. 2 Match 63 13.14 3.39 
EPictures Dyslexic 13 0: 00: 24 0: 00: 06 
Chron Age 42 0: 00: 19 0: 00: 04 
Gr. 2 Match 63 0: 00: 23 0: 00: 06 
Dyslexic 13 0: 00: 18 0: 00: 06 
Chron Age 42 0: 00: 15 0: 00: 03 
Gr. 2 Match 63 0: 00: 18 0: 00: 05 
Dyslexic 13 7.23 1.87 
Chron Ag 42 7.71 2.40 
Gr. 2 Match 63 7.31 2.04 
ELC Dyslexic 13 21.69 4.21 
Chron Age 42 23.88 3.50 
Gr. -' Match 63 22.36 5.37 ýR _ Dyslexic 13 43.69 1.75 
Chron Age 42 45.47 . 50 Gr. 2 Match 63 44.41 1.79 
-F-Spf Dyslexic 13 45.15 6.78 
Chron Ae 42 48.38 1.73 
Gr. 2 Match 63 46.17 4.28 
FSentLe"nce Dyslexic 13 7.84 1.77 
__ Chron Ngý 42 8.26 1.43 
_ . Gr. 2 Match 63 8.03 1.58 
FNW E)ysle ic 13 13.30 4.53 
Chron Age 42 15.85 1.04 
Gr. 2 Match 1 63 1 15.36 1 2.43 
Tible ar6mial 
Tasks N Mean 9d. Deviation 
Chron Age 2 13.04 
6.71 
5.46- 
(, r. 
-2 
Match 63 11.73 6.07 
FST I)N"Slcxlc 13 17.46 . 96 Age 42 17.66 . 57 
2 Match 63 15.49 4.69 
Hictures -- I)yslcxic 13 0: 00: 26 0: 00: 10 
Chron Age 41 0: 00: 19 0: 00: 08 
Gr. 2 Match 63 0: 00: 23 0: 00: 08 
'Olours F ýIlexic 
13 0: 00: 33 -00: 13 0. 
__ Chron Ate 41 0: 00: 25 0: 00: 07 
_ Gr. 2 Match 63 0: 00: 36 0: 00: 14 
FWS Dyslexic 13 6.23 1.87 
--- Chron Age 42 7.21 2.40 
Gr 
.2 
Match 63 6.41 2.14 
FLC Dyslexic 13 26.38 1.12 
Chron Age 42 27.09 1.49 
Gr. 2 Match 63 26.42 2.43 
RT Dyslexi 13 6.15 2.07 
Chroil Age 42 7.11 2.37 
Gr. 2 Match 63 6.34 2.34 
vSM ýyslexic 13 2.53 1.50 
Chron Age 42 3.19 1.36 
Gr. 2 Match 63 2.39 1.12 
Dyslexic 13 12.23 1.42 
Chron Age 42 12.69 1.56 
Gr. 2 Match 63 11.77 2.03 
Blocks Iýyslexic 13 37.69 9.41 
Chron Age 42 38.59_ 7.44 
Gr. 2 Match 63 32.47 10.06 
Table 7. Means and standard deviations of Grade 5 dyslexics in Filipino, 
Chronological Age Match and Grade 3 Match Groups on literacy, cognitive and 
lingtilstic tasks 
Tasks Groups ", N, - 'Mean Std. Dmiation 
15 70.26 2.01 
Chron Age 26 70.88 2.38 
Gr. 3 Match 59 69.47 5.85 
ESPL Dyslexic 15 45.53 3.81 
Chron Age 26 45.38 6.33 
Gr. 3 Match 59 43.25 7.50 
ESentence Dyslexic 15 9.26 1.48 
Chron Age 26 9.30 1.95 
Gr. 3 Match 59 9.00 1.69 
ENNV Dyslexic 15 14.46 2.35 
Chron Age 26 15.46 2.33 
_ Gr. 3 Match 59 14.13 2.95 
EPT Dyslexic 15 9.66 4.04 
Chron Age 26 10.19 4.92 
Gr. 3 Match 59 8.32 5.02 
EST Dyslexic 15 13.66 2.82 
Chron Age 26 13.88 2.25 
Gr. 3 Match 59 13.42 3.02 
jIlictures Dyslexic 15 0: 00: 20 0: 00: 04 
Chron Age 26 0: 00: 18 0: 00: 04 
Gr. 3 Match 59 0: 00: 21 0: 00: 06 
EColours Dyslexic 15 0: 00: 14 0: 00: 02 
Chron Age 26 0: 00: 15 0: 00: 04 
Gr. 3 Match 59 0: 00: 16 0: 00: 04 
Dyslexic 15 8.20 2.14 
Chron Age 26 8.80 2.26 
Gr. 3 Match 59 8.00 1.86 
ELC Dyslexic 15 24.60 4.06 
Chron Age 26 24.84 4.24 
Gr. 3 Match 59 22.66 4.22 
-1--ý'slexlc 15 43.93 1.38 
Chron Age 26 45.53 . 70 
Gr. 3 Match 59 44.59 1.27 
FSIIL Dyslexic 15 46.33 2.76 
Chron Age 26 49.07 . 89 
Gr. 3 Match 59 47.66 3.48 
FSentence Dyslexic 15 8.53 1.30 
Chron A&e_. 26 8.61 1.41 
Gr. 3 Match 59 8.38 1.31 
FNW IýYslexlc 15 15.46 1.68 
Chron Age 26 16.30 . 92 
Gr. 3 Match 1 59 1 15.37 1 3.13 
TiNe 7 contýiutrl 
Tasks Groýips N Mean Std, Dniation 
FPT D), slexic_______ 15 13.60 5.44 
Chron Age 26 15.15 6.33 
Gr. 3 Match 59 12.93 6.16 
FST Iýysle ic 15 16.86 1.59 
Chron Ag 26 17.38 1.13 
Gr. 3 Match 59 16.47 3.31 
FIlictures Dyslexic 15 0: 00: 21 0: 00: 08 
Chron Age 26 0: 00: 18 0: 00: 05 
Gr. 3 Match 59 0: 00: 21 0: 00: 07 
FColours Dyslexic 15 0: 00: 29 0: 00: 07 
Chron Age 25 0: 00: 26 0: 00: 08 
Gr. 3 Match 58 0: 00: 30 0: 00: 10 
-S Dyslexic 15 7.80 2.48 
Chron Age 26 7.65 1.89 
Gr. 3 Match 59 7.03 2.25 
FL-C Dyslexic 15 26.46 1.06 
Chron Age 26 26.84 1.66 
Gr. 3 Match 59 26.55 1.78 
WT- Dyslexic 15 7.40 1.76 
_ Chron Age 26 7.92 2.41 
Gr. 3 Match 59 6.52 2.14 
vSM Dyslexic 15 3.73 . 96 Chron Age 26 3.65 1.12 
Gr. 3 Match 59 2.54 1.14 
PS Dyslexic 15 13.20 1.32 
Chron Age 26 13.34 1.52 
Gr. 3 Match 59 12.67 1.47 
--iý-I-ocks Dyslexic 14 41.64 11.15 
Chron Age 26 44.07 8.95 
Gr. 3 Match 59 37.00 8.92 
Tabic 8. Means and standard deviations of Grade 6 dy-slexics in Filipino, 
Chronological Age Match and Grade 4 Match Groups on literacy, cognitive and 
1111gilistic lasks 
Tasks Groups N Mtan . Std-Dmiqtfon, ýý 
EWR 1ý, slexic 10 69.90 2. -; 7 Chron Ago_ 32 71.62 . 9-1 Gr. 4 Match 70 69.57 3.70 
-ES PE- Dyslexic 10 46.00 4.47 
Chron Age 32 47.65 1.65 
Gr. 4 Match 70 43.42 6.86 
ESentence Dyslexic 10 9.90 . 31 Chron Age 32 9.90 . 29 Gr. 4 Match 70 8.72 2.10 
ENW Dysle ic 10 15.40 2.75 
Chron Age 32 16.12 1.00 
Gr. 4 Match 70 14.25 2.35 
EPT Dyslexic 10 10.10 3.17 
Chron Age 32 10.65 5.59 
Gr. 4 Match 70 8.52 4.12 
_ffs- -T Dyslexic 10 14.70 . 94 Chron Age 32 14.68 . 64 Gr. 4 Match 70 14.35 . 93 
EPictures S exic 10 0: 00: 17 0: 00: 02 
Chron Age 32 0: 00: 16 0: 00: 03 
Gr. 4 Match 70 0: 00: 20 0: 00: 04 
EColours Dyslexic 10 0: 00: 12 0: 00: 01 
Chroi 32 0: 00: 13 0: 00: 02 
Gr. 4 Match 70 0: 00: 16 0: 00: 04 
-EW-S Dyslexic 10 9.20 2.14 
Chron Age 32 9.50 1.86 
Gr. 4 Match 70 7.62 2.29 
L Lc C Dyslexic 10 25.00 3.23 
Chron Age 32 26.90 2.34 
Gr. 4 Match 70 22.90 4.36 
Dyslexic 10 43.80 1.68 
Chron Age 32 45.68 . 47 Gr. 4 Match 70 44.98 1.29 
FSPf- -Dyslexic 10 48.90 2.64 
Chron Age 32 50.15 . 95 Gr. 4 Match 70 47.60 3.67 
FSentence Dyslexic 10 8.80 . 42 
Chron Age 32 8.93 . 24 
.4 Match Gr 70 8.28 1.38 FNW _ r slexic 10 15.40 2.22 
Chron Ae 32 16.25 . 84 
Gr. 4 Match 70 15.44 2.31 
Ti/A -8 awtNut ri 
Tasks GrOURý--- N Mean Std. Deviation 
I "IcXIC 
(Airon Age 
10 
322 
15.50 
14.62 
5.70 
5.90 
Gr. 4 Match 70 11.97 6.04 
FST l? ). 'A exic 10 17.50 . 97 Chron Age 32 17.75 . 4-3 Gr. 4 Match 70 17.47 . 91 
1"Pictures I)yslexic 10 0: 00: 16 0: 00: 04 
Cliron Age 32 0: 00: 16 0. -00. -0-3 
Match Gr. 4 69 0: 00: 20 0: 00: 08 
FColotirs -- --- Dyslexic 9 0: 00: 20 0: 00: 04 
Chron Age 32 0: 00: 22 0: 00: 06 
Gr. 4 Match 69 0: 00: 27 0: 00: 08 
FWS Dyslexic 10 9.20 2.61 
Oiron Age 32 8.68 2.07 
Gr. 4 Match 70 7.14 2.25 
FLC Dyslexic 10 26.70 1.49 
Chron Age 32 27.53 1.48 
Gr. 4 Match 70 26.52 1.98 
Wf Dyslexic 10 7.70 2.00 
Chron Age 32 8.31 1.85 
Gr. 4 Match 70 6.81 2.26 
Dyslexic 10 3.40 1.42 
Chron Age 32 3.65 1.03 
Gr. 4 Match 70 3.014 1.35 
-Ps- Dyslexic 10 13.500 1.35 
Chron Age 32 13.43 1.36 
Gr. 4 Match 70 12.45 1.71 
Blocks Dyslexic 10 47.30 6.86 
Chron Age 32 51.87 7.32 
Gr. 4 Match 70 37.64 8.20 
Aý ,, ppendix D 
Comparisons between dyslexics who are on or below the loth percentile 
on word reading scores and nondyslexic average readers 
Appendix D-I 
Table 1. rsowcs 1)(va-cen Filloino dvs1cm. cs and Clironol()Pli-. il iw, r, )nl mil, 
Tasks -6-'radc -3 Grade 4 6radc 5 -- Grade 6 
I)yslcxics n= 10 5 8 6 
___Control 
n= 37 23 25 23 
111,1191,11, ()IJ 1(. 1dill", 
(. 600) (. 084) 
Fliglisli Spelling -6.069-1"' -1.051 -2.750"' -2.959"ý (. 303) 
sclitence c(mipi-Cliell"1011 -4.30W: ý" -1.001 -1.252 
- 
. 
729 
(. 326) (. 220) (. 472) 
F, nglisli nonword mi(Eng -6.358*` -1.628 -1.998-" . 557 (. 116) (. 055) (. 582) 
English Phoneme upping -2.105' . 529 -1.956 . 098 (. 601) (. 059) (. 923) 
Fliglisil syflilblc upping -2.143' -1.913 -1.799 -. 948 (. 067) (. 082) (. 351) 
Fliglisli rapid picture naming 3.945'1', ý. 1.584 2.010' -1.480 (. 125) (. 053) (. 150) 
F. nglish colour miming 1.171 1.663 -. 759 -2.057"' (. 248) (. 108) (. 454) 
Ftiglisli word span -1.817 -. 994 -1.179 -. 7-18 (. 076) (. 329) (. 248) (. 473) 
Fnglisli listeimig comprehension -1.425 -2.17Y'- - 
1.90ý 1.422 
(. 161) (. 066) (. 166) 
Filipino Word reachng -8.38+1"1 -3.182--, ' -5.083`ý'-* -3.061*' 
Filipino SpCl6g -9.233"'c' -5.070`*ýc -4.238*** -3.948`*- 
Sentence Collipi-Clielisioll -5.4IT" -. 281 -. 567 -1.571 (. 781) (. 575) (. 128) 
Filipino nonword reading -5.050; '-"- -3.618"' -2,958ý': ' -. 160 
(. 874) 
1.111pulo Plionenic tappuig -1.648 -2.54TI -2.074- . 450 (106) (. 656) 
FIIIPIIIO sybble opping -4.088"". -. 879 -2.691*--', -. 484 (. 387) (. 633) 
Filip1m) nipid picture muimig 1.684 1.137 1.828 -. 808 (. 099) (. 266 (. 077) (. 426) 
Filipino colour naming 2.815ýý" 1.456 . 493 -. 993 (. 157) (. 626) (. 330) 
Filipio word span -2.579" -1.352 -1.115 . 
882 
(. 188) (. 273) (. 386) 
Filipino 11swiling -1.398 -1.222 -. 568 -1.923 (. 169) (. 233) (. 574) (. 065) 
Rliýilini tappmg -1.710 -2.628' -. 875 . 419 (. 094) (. 388) (. 679) 
Visual shape nicniotýý -2.770"" - L406 -. 925 . 
753 
(. 171) (. 362) (. 458) 
Picture storics -1.425 . 137 -1.223 -. 011 (. 161) (. 892) (. 230) (. 991) 
Block design -1.617 -1.499 . 237 . 
202 
(. 113) 14ý (. 814) (. 841) 
. 
"p< 0.05 P<0.01 ý<0.001 
I 
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Table 2. t-scores between Filipino dyslexics and readim! aee matcbed cnntrf-Jz 
Tasks Gi: ýde 3 Grade 4 Gradc-5- radc 6 Dyslexics 11 = 10 5 8 6 
Control n= 44 56 58 49 
English I-cadlill, . 484 - (. 165) (. 630) (. 167) (. 308) 
I'll, 11"ll Spelling -2.523" -. 146 -2.492"- -. 897 (. 884) (. 374) 
S4-mence compt-clicii-sion -. 576 -. 259 -1.200 1.740 (. 567) (. 796) (. 235) (. 088) 
English tionword reading -2.296' -. 934 -. 758 2.164* (. 354) (. 451) 
Fligh"ll Plmlicillc Upping -. 231 . 791 -. 871 1.313 (. 818) (. 432) (. 387) (. 195) 
Fliglish S. N, 11.11)1(. tapping -. 516 . 282 -1.342 . 542 (. 608) (. 779) (. 184) (. 590) 
English rapid picture naming 1.665 -. 045 2.184" -2.461-"- (102) (. 964) 
I"IlgllSll 11.111111lg -1.127 . 087 -1.760 -2.7 10: ý"- (. 265) (. 931 (. 083) 
English , vord span . 052 -. 223 -. 608 1.267 (. 959) (. 824) (. 545) (. 211) 
I-'iigli,, Ii listening comprehension . 914 -1.159 -. 749 1.535 (. 365) (. 251 (. 457 (. 13ý 
Filipino Word reading -1.132 -. 897 -1.944 -1.265 (. 263) (. 374) (. 056) (. 211) 
I "lliplilo Spelhlig -3.057"" -3.03T"I -4.452*", -" -. 684 (. 497) 
Sentence comprehension -1.577 -. 074 -. 282 . 992 (. 121) (. 941) (. 779) (. 326) 
Filipino nonword reading -1.939 -4.780-1"-" -. 515 . 983 (. 058) (. 608) (. 330) 
Filipino Phoneme tapping . 392 -1.757 -1.072 1.063 (. 697) (. 084) (. 288) (. 293) 
I"lllplll() S)'ILINC UIPPIlIg -1.345 . 907 -. 571 . 124 (. 184) (. 368) (. 570) (. 901) 
Filipino rapid picture ii. triung -. 991 . 684 . 513 -1.419 (. 326) (. 497) (. 610) (. 162) 
Filipino 11.11111119 -1.015 -. 432 -. 480 -1.951 (. 315) (. 668) (. 633) (. 056) 
I ýilipmo word span -1.463 -. 591 -. 278 2.529" (. 149) (. 556) (. 782) 
Filipino listening comprehension 1.804 -. 973 -. 190 -. 974 (. 077) (. 335) (. 850) (. 334) 
KII), 111111 tapping . 482 -1.456 1.088 2.262" (. 632) (. 151) (. 280) 
Visual Shapc 111(-111013, -. 062 -. 748 1.513 1.166 (. 951) (. 457) (. 135) (. 249) 
PI*L'I tire stories 1.600 1.264 -. 443 1.332 (. 116) (. 211 (. 659) (. 188) 
Block design 2.107' 
. 066 2.08T, 3.866""""' 
I (. 948) 1 
. 
ý: p< 0.05 ýr), P< 0.0 ý Ic L "cp< 0.00 1 -771 
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Tabic 3. t-scores bet-ween EnOish lanatiaae dvslcXlcs and chronological aso cc)ntrnlz 
Ta sks Grade 3 Grade 4 Grade 5 Grade 6 
Dyslexics 11 = 6 6 3 4 
Control n= 18 16 18 21 
A. 445 ý. C32:: 2. oo-), 
English SP(Iling -8.694"' -8.30T", -5.512"", * -4.927" Scntcncc comprehemion -9.389""* -2.633* -2.746' -. 850 (. 404) 
Fnglisli nOn,; %, ()rd reading -8.424'* -4.23U"' -2.512"- -1.997 
8) 
I'llglisli 1,11()Ilclll(, lapping -1.720 -. 416 -2.511 -1.159 (. 10) (. 682) (. 258) 
Fliglisli Syllable t. 1ppuig -2.109" -1.515 -2.853* . 897 (. 145) (. 379) 
I'liglish pictun. 11,1111ing 5.195"I'l 1.950 1.657 -. 588 (. 065) (. 114) (. 562 
English colour naming 4.401"" . 974 1.659 -. 866 (. 342) (. 114) (. 396) 
Fligllsli "vol-d Spall -1.356 . 112 -. 823 -2.54P' (. 189) (. 912) (. 420) 
I'lligh"ll listclillig collipl-clicilsiOll -1.736 -1.889 -1.937 -1.752 (. 096) (. 073) (. 068) (. 093) 
Filipino Word rea(fing -4.016" -1.733 -2.447" -. 510 (. 098) (. 615) 
Filipino Spelling -3.794: ý*- -3.295-"" --. 520", -3.031*ý', 
Scivence comprehension -5.403""" -2.308-1 . 604 . 622 (. 553) (. 540 
Filipllio nonword readIlIg -6.002*** -. 627 -. 085 -1.266 (. 538) (. 933) (. 218) 
Filipino Phoneme tappmg -2.201" -. 979 -2.274' -2.075' (. 339) 
Fillpill() syllable lapping -2.805'* -1.183 -2.768' . 217 (. 251) (. 830) 
I-apid picture nanung 2.59 1 . 828 1.224 -. 023 (. 417) (. 236) (. 982) 
Illpillo colour naming 2.699' 2.612", -. 161 -. 402 (. 874) (. 692) 
1 -'ilipi io word spall -2.574ýý -. 699 -. 133 . 123 (. 492) (. 896) (. 903) 
1. 'Illplll() listening comprehension -1.387 -1.086 . 476 -1.644 (. 179) (. 291) (. 639) (144) 
Rhythill upping -2.40 1 -. 914 -1.434 -1.355 (. 371) (. 168) (. 189) 
Visual shape memory -3.388"" -. 985 -. 699 1.203 (. 336) (. 493) (. 241) 
Picture stories -1.919 -. 998 . 673 1.129 (. 068) (. 330) (. 509) . 271) Block design -. 107 -. 464 . 996 -. 602 (. 915) (. 647) (. 332) (. 553 I 
ý-'p< 0.05 ý-cp<0.01 *"Irp<0.001 
Appendiv D-4 
Table 4. t-scores k-tween E'nulish lainmam dvs1exic% vs- re. itlliw -nao m iiclipl r,,,, i ý-], 
Tasks Grade 3 Grade 4 Gradc 5 Grade 6 
Dyslexics n= 6 6 3 4 
Control n= 14 31 23 56 
English Wold Itadill" I I lo:, 
(. 353) (. 077) 
English Spellirig 1.246 -11 83" -3.603"-*ý, -5.246, -'-ý'-, - (. 229) 
Sciiience comprehension 1.429 -1.716 -. 635 . 389 (. 170) (. 095) (. 532) (. 699) 
English nonword reading -. 214 -2.661" -1.195 -. 743 (. 833) (. 244) (. 461) 
Filglisll I'llonellic tappillo -. 934 1.032 -2.114-' -69 (. 363) (. 309) (. 789) 
English syflable tappmg . 391 . 019 -. 635" 1.076 (. 701) (. 985) (. 531) (. 286) 
English rapid picture namirig 2.042 -. 352 . 434 -1.458 (. 056) (. 727) (. 668) (. 150) 
Fnglisli colour nartung -. 979 -. 436 . 461 -1.740 (. 341) (. 666) (. 649) (. 087) 
Filglisli Nvord span 1.514 . 563 -. 120 -1.237 (. 147) (. 577) (905) (. 221) 
English listening comprehension 2.009 -. 763 . 461 -1.418 (. 060) (. 450) (. 649) (. 161) 
Filipino Word reading -1.311 -. 088 -. 098 -. 119 (. 206) (. 930) (. 922) (. 906) 
Filipulo Spelling -. 149 -1.320 -2.000 -1.106 (. 883) (. 196) (. 057) (. 273) 
Sentence comprelictision . 379 -1.942 1.033 -. 876 (. 709) (. 060) (. 312) (. 384) 
f, 'I]IpLlio nonword rcading ANY, * . 325 . 914 -. 910 (. 747) (. 370) (. 367) 
Fillpll Io Plioncillt, tapping -. 319 . 273 -1.658 -. 772 (. 753) (. 787) (. 110 (. 443) 
I"llipillo'syllable tappmg . 795 . 547 -. 209 . 428 (. 437) (. 588) (. 836) (. 670 
Filipino rapid picture munuig -. 202 -. 150 . 729 -. 936 (. 842) (. 882) (. 473) (. 353) 
I -'dipmo colotir naming -. 086 . 058 -. 661 -1.446 (. 932) (. 954) (. 515) (. 154) 
1 -'Illpllio word Spiul -. 862 . 018 . 854 1.309 (. 400) (. 986) (. 402) (. 196) 
listertirig comprelionsion 2.836"" -1.482 . 871 -1.979* (. 147) (. 393) (. 053 
R'll"11111 tapping -. 018 . 310 . 586 -. 05-1 (. 986) (. 758) (. 564) (. 959) 
Visual shape memory . 202 . 319 1.175 1.674 (. 842) (. 751) (. 252) (. 099) 
Pictime storics 2.88V . 534 2.329" 1.569 (. 597) (. 122) 
Block design 4.06 1 1.150 2.184* 1494* 
(. 258) 
*p< 0.05 0.0 1 : ýýr%'P<0.001 
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Appendix E 
Single case profiles 
AppendLx E-I 
Single case showing literacy difficulties related to general ability problems 
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Single cases showing literacy difficulties related to language comprehension in 
Filipino and in English 
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Single case showing literacy difficulties related to English listening comprehension 
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Single case showing literacy difficulties related to Filipino listening comprehension 
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Single case showing reading comprehension difficulties 
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